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31^17^ 7r<«m sRirc»Rr iitfr to ‘^s»r « tom’ 
’rfix*! •rom <ngi4 vp'-sjwr I 9ffiRsr?r 3RHf\s 

♦i 

ryr^ 3n^?wrt ii^ i ^ef ii?r w’JT’srr^r g 
1948 I ^n^srr ^t:?tfr fSi^ 

^Ttoic?s STB 37 uRi wtR cw 

^3^15 ii^ ’ffimn 1 '®*f^ 3rT^?rt 'si^^r sm, 

'5T?r5^?r C3r m*m ®mT?r c^csf^ sa® a?# 
tpBi® 1 a^ sn^?m 3pr?rt 5r®?r sTtct^ 

'smjcsRrefm, ^^3fni5 « ©cpmtsr, w^rtot « 

'St'5'^5, ?iw wjqmp '®n?r 

—JT<3iisf'?r sjmrs ^’tw? a% 

^3TTw?r '51^*^ "X®! j '3srt?r sr’mr '3 ic*jt 

^IWil ’^*tfj»fy WTSftCHil 'STMfto 

5rT*f^pf I 

1947 a i5pf xis\, ^««m 

a««tR 'm¥ to f%’3fl3r « a^t® wmsi, 

aci^w? torsTce^ wjo^ i 

Tjf|fwi*f wm?!' 3fwyi^rsf a??< ^sriptf 3kw ^ 
tot^ <8 toto 3rjf% c^r wm 

■5lT»JTiTef aK«ii toim^f Sfto © 

HSfK’fffl ?fra?g[ a^r^ a^ 3jn^ ^n^ifV 

ww ^ to a^innir » n g' 8r t^g i 

a^ c«iwr w^ to tom ator, 
^r^xpm totR sPiftto .cfffr ‘3»t5r « ator i 

toitR?r 5»OT *ito«Rr 'aret t ^ awc«m ^sr®! to 

w tiaP^g® «wBto to» mc»JT a^p® 'aBwim*- 


to a$ atot t a?r usrsf 
^ to m to af?rcto?i ^rw a^p® 

'Qefsnij atos'^ a^r i C'sm torm 

^isf^fsf Tsnc^rr 'yt«r ?scim# 

■=n?5rT f^'spm ator ^^^jrsrr® ^p^rc?, toa 
« aft ■si a^^ >3 5?ra»f'ji toft^i srFK:?r 

ima Itiff§13;ito I 

to a^pat to im mn:i- ?rs^ 

ssrt'«®f»i5'ji atot ktc© fsr i ft\ytm?r to 

'sH'snm^r 3T'srii'sf? aan'^ror '®mwT 'srt ft 

ft^stosr tof® sreaa =to ft a'smrsm i 

5to Swtft^ 3iTJitoP5m 3=^tto 
aftma ai^ 3^jr a'sa ft i a^ aftf^^f^c?? 
ft<3toii avisa '3 ^snrft sn^m as^ir^ 
toaa airatof?! mto 'srarsa atto 

N'5»Tftas 5^f®&^af?f sram sitrcaf ca af»&^af 
ajf%ft?ca^P, a^f%ft5^ «spK-ssrf^efiTff, ca af^- 
^at?r ar^icaf ’snaiiaa m?ratt*f?r 'srai'jRr '3 aafiw?r 
ft ^ a a ^ a^ toma a^ to ar^i, ca af^^^ 
aaai atom atto aisfato aft^a* ftcaa fto 
atm 1 ^taat ca’toi a^ aflma caawm aam 
toll totatoiPF aiaw isle's tonma aa'a, 
t «y T ft<y aiif^, ftwa « aart'^ atai ar?p‘ato 
a*a4' ^tsiTfa toa aa«rtfa atam amfi[ i 

‘a ato?r smat atota wtta® spprto tom 
to alj faa*®mi '^at mft -oam ca'sat a?PFm 





' ^ ^ ^ I ■ 

f^TPT?f apT? © awra?l; TWftl 

®1ilf^^' 'gf^?Fl ^'^T'S '3 f^'^M’ ’ffll^FRl il^pf® 

'e?i»VF5j»r ?[i?ic? 1 5P'*fa%fe f^rsspiwwcif?! 
?n5?TTt 'Stf. 

9ff5?j»Ts sppipr® 

l<l?H5JT, 'i>llww-sl ^Sft 

®icTi? 3i^*n w^n: ^snjsf®^ ^^rrsF 

I OTSf^s ^§ia«iT, i7^JTW5 ?r5=it 

m i^n?? iwiis a?sti»f5, wtsfMi =n, 

c^r^ ^’snw^r t%f%w 

^ i-tm aTRf g— 

1 ) l^'eR 51^31 

3Tt»ff?r«f ai<5t^ ^ a'sisi 

f5ra?m 1^'Tu?i I 

2 ) ^'s ^911'sf^ f^'5T Wi i 

«fn^7“*fT?en « aPifsRj ^sfiTf^ srsiTt^ra^ 

«IT^^ ^511 

3 ) 'jsrtwft^j c^tfsf’sij « 5r!iiT5n*jy 

'BTt^'« k\5i I ^rft'?T 

§9fy^9f=n?r 5T^f^ 5ft?^ w-g'^nr i ^wifgJTTt'sr 

I 

4 ) sfiift^ feia^ i 

fpjsr? ^nam aranarai \s aiafei 5T?Rsr<i i 

5) m>J7T ^cf ^T'!}!i5rt^?r 

prf5^^ Pn:a aigT^f^ta 3ii<c»ft*Rtf^ ^ i 

•■ 0 

5i^tuj?r '5T5T i?a. ( 5 ?^! rtw 

y!n?9f?r ^ 5T?5»fT*ic^ ^ptc^sf sa® 'sti:'’® 


^8 ^ W, arapsr w«nt 

m^afTfSr wn^n. ^ f^>^i*n«R 5??! ^ 

• ' aWffg catWW^ «fWOT 

^ 's 5TW E>r^ ^ncw !sw« 

1JOT f^mqwapp 3?STT 

4' 

5rv91 sraRrffe^ fwt^-c^iwtii!? ^ftsf 

0’’ 

aisflWW^I® ;mPRg «rt^lief y3fTJ7l1®¥ afffgsta 

spgs^RT sfarant^! ..arta 

I ... 

wr^ciT?r wj*ra ‘\5*t5r vs 

annysf^^r w wi^yv® 

=irna^, vsrrtst vsfcen^ ^ 1 <a^ acatvsf^ 

ari% f^ v^tc^r :^t\5 nv, 
vsrtRTr ySw^ ?r?ir'5 iic?s mvgf w^yfaa 
^jm Jfcvg I gftft^f vstsctt?! vsirf^ 

^= 1 #^ I VBTTtf^pRi srj5f a syvjfTiyRl 'SfvsfUftq 1 ^ 
9nc?f >flV¥Tsmr vsit^^^csn 1 afs^'B a^sn. 

«fKV5 c?r^ 5TVs5:gn?r vg 

m'jTT^sn cata arr^ ^24? ptwitt 
vj5iT3i?i ^w?r I ^c?i ^ msmasiy 

atmtJT^r v^gfv^a arcapl J7?r—f^mvsg ^'sriavs 

\5iTffer af^caf^c®: 1 ^tsf?rT ^iTni'SRi 

ac^' afe^r? vg5:?rnef^?r ^■•gsr vs vj-i^ 5fPf?Ta3?rf#t 

Ar 

spCffi? 2p?fT iqw !3caf ii^g? aflvgnfi^ >#fe^ >3 
'3sj%^v5i?r f%%cv5 vmw? ^rs<Tt5M 

af^vsna vsrtjg v^f^jcv® vgtr^f a^^rt^va 

?p?rc^'i I vsrr^t vsr^}^ vsitar ?rtfa ca, 7r?i?rT?i vg 
^JT^rr^fR'caii « sr^csnfsfvara ii^ a^r ®Ta 

mf?ry atsyw vsnjirT ^rtaas vs wsf vsfwt aj^a 
aT?rc^ I 



wmis 


=«r«f, \3 ,a^tir'35i 70 

ST^ ^JjSrCif :!T^*l'?n 'Sft^C'!? I 'SIT^ 

iifS srnr’Rf 5 tt^ '5n;7P*T?i fpr^r— jjt, 'snf^ ^ 

i msf, 

1908 '2fT?r trw ^aT^^a«fc?i i 

fefq %?Tq ^^C5r?r asf^ C2r'^t?r ijm, ^srrf^ 

ra<% I %5i 'snrsrt’f 

'SF^msrq- i :gn5!r?r \c«f ‘■srtcfe^ ^srf 

« ‘?rT«n a'st’f’ ?n^tt ^r st^'t!:ip<i 

'■^fsj^cv^i I ^Eftf^ '5r^*f §f^cf :^i:?r%TT^ 

I ^5ife:i5r i?j5f tsfcsT ac^t ^csrjq:. ^ 

^T?r ^’sfH i gfg ;?rT?RF 

^ra?r ^ 'srffec^ ^jjt m=^pfi 

a?«w a%«T^ I I ^i?i< 

'SfSfC^p ^Rr%5r:7 ifTC^i i 

^r'sf dfm ticg 3Tinc5i»r <3 

'srmirc'f a^ 1^15 i^r ^ sjc?^ f^fw, tr^af^ 1 

ET’SC^T?! ?r5fn^ C3TT5fT^ ISPISfT fq5l'Tf&® 

5r"'siTf5r'y 'sTtc?? ^arfif-'|f%v 5 

rsTt^^f I ijfS f^f%pfiT5r5r 

5p^m=T ^str# f^al 1 f^sijTal 

5r»f fprcm^ a^ 5T^ 

”^a:?r 1 asFf^'s?p ^<s^aFr^^ '51^ 

?ff&'35 I a«f *fRT wsfw c^r 

«ja9ff^ « 3TTftf^ ^cm?. atsf ^ 

pt^ ^ ^ atwfw 5iT»fic^ Pm ys 

f^rwcJT? a1?r:?r*fsi. aT^ar—at ©cHtPi af^r 

3Ft?ro5=T « f^^JT” aftm ® f^agstq 

I fsff%*f psRf ^iPST €r^ a^ fp^^i 

< 

■silain SifT^^ sffSf^, amsTpRlT 

• »ir-5)?Ff5ipm a'ffet^ €vs 1 

Tuft'S! tf^^ « ?rT«RITlt9f%'S'S WFl^aff? 'STil, 


mrina a^? Pf?F^^^% 'srr^rten 1 'SI’t^ aflrp^r 

5T'?T'S a?s a1%pa '51TC15 VSX^ I PTf%^ 3T?15C^ 

ajJTi^ 5f rtt, ap rat caiacia^T aftpa 1 rsr ^wr 
'sr?i ^i5i?f af^pa—aPsiTaaa^, ^^^<^afT5r, 
7R''5aaTtt, wrataf^ ^?r 1 at 

a^RT awt '5tT'^ acsT a^'srra?! aa'sr wsrica?r 
Pi?raa§ Prc5rf| 1 taiPr? pF^spiffi t^Pr apsrwar 
c?p^ P5rTraf?n5i 'sm®. Pre a'^at?! 5 tti5i 

Prart Pi*n?r 8-10 amt^f aa cjfct 
'sitai's^r aw? aw wat ?5?aT?r 'Sfcai 1 aw? 

€* 1 . •* 

a^’^raca'Q ftwra aata ®'^aa 1 aa'at cat's fta 
'3«rtwT?» p?F 'siTcip aaay5?tac«Ta 1 csrata'?!, ata- 
afisal, ?fa a? 'stfsaa ?*■??—ca «at 

c^Ta* at I arap f%fa fa?r^‘ra, ^a-a*aa-fa5rtiw 
TRMof ^ar^fPt ijgca^a^^aaar 'scaa faa'S’a^^ 1 
a^'ss 'jfta acat 'si'^a' fawa ac^ fa^ srf^'sra 
aw aaf faam ijiacaa 1 

w^a-^wc's a'^aia aaa ca5a*t ac'sroH? 
af^ta ®c^a i?cafpa 1 cat aaa caca^t ^tsr's 
Prwasa^ca ac'^fta 'sta anf% 1 i 5 -iia^©T 

aa afa 1 Ppa w ca aPt^s avstc^a a^ 1 
aat? aaa fta 's la aPfC'S, faMa fta 's la 
^aatat 1 ac' 5 tc®a 'sratataT caat 'jfia aP^ iS^Stta 
fa I ^aa^Pta arratcaa aaca a'^ata aaa aacaa— 
'Sfta ®acaa SFtca .aa^'sa ?Ta 'sjtw, ata acvsi®, 
'pica» a#ma 10O-vsa acat 110 facaft i 11® 
'srcwa acat a*# ^^aaia a»sfT. Pptj ca >aara®t 
PT§;a 5pcac?, ^ acat aaw® a^ca cafacac? 
qr’fea ^atca 1 'pfaatc's ca ^ca iia^^-a s^aarar 
sfPfsfaa, caaa—^a^fp. atara, artafa^ 1 a^ 
azn*R?r?f 'pfaawt'Tt ara' fa 1 >fi«|,T9T aia a^ca 
a*cac'Sf w% ?caa, 'strlsa^ at faca fa!3*ra. ca'^'s 
^a a*Ptc'S a^ a^»rcaa cstaat ^ aca®® 1 
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tgiTsr« firem 


wtR® V ?m i src®!® 

5?ww=i, r^fsf sfim ^sTTC'js' 55c^ I 

I <a^p§t itnf§?r 'irtvy 
•fT«fj?r =^9n Ri:»«f >3^^ pf^rr 

'sirtn m?rfprc^ W'35iT ??t5rt i ,.H|fir?r ^w- 
«fT:i§r nfm ?pc?i w'Sin 5c?rf^, i:5rtsfR sjcsn 
c^ft^f?' ^ I ^f^isrc?* ^?&?r ^snsi ^<5 
'art®T W'35n ^®fT i w i:<T!r msRi ipur 
vsisf «fTfq^r ®^5 t' <^*if', c59i:?rT:® 

®iT9Ti®n ?nm i w^en^ fror *f?m:srt csfsr i 

«a5R:3ni ftw=r i ^TTsrrciTl 

^T w-?rn:?rT ««[ f^*j'c=r?r cfef&nr«T<T 1 '^rt 
vS^pfpfJT fspftTTsr, pr»T, ^ ® ) i fH wtsm? 

5Fi?i turw t®^ ^nr ^51 ^?rt csfsr 
■<yiBi^ I >fl?F&i ^csTt *ti:^ 3rTf® cm^rt^ Jr«(=r 
<yr5if« C3m9f ®tc5p C6f®r, ^ 

^5i»*T 1 WWW 5y?c5rc=T®rr va^R ®rsmiTc^ 

;grR *iftWF5T— ‘®tsf 'S afe 5r^i«fjR 

^3TC5R ^ 9 ^^ f?i5^ JifTRT 1 ^ ^5frt^ i!!r5ff% 

315^ 'srrcwRT ^sit, ay?? B?n:i?r 

acw Jia?! ara:? f%5T q[^3? 1 

ay?T®^ ac®!® «fTaJ£®=r m=RF jifac^ 1 v^cer 
ay?^i-fl ' ®taT ysrt??® arc?i%®f^ i 

?i>5[a?“f, c^ra^® ay?T i?i5r fsf£?rf55? 1 

am ars f^ i tSfjRtJRr ‘In Memorium* 
■si^a^ f5«T I 'sjrsjT^i ®p?£® !ai:5if^c®R 
smfaa®?^, faapRi ‘Decline & fall of the 
Roman Empire’ 1 ai^yra®?r fwfe vasfTantr a^n:®?? 
aTTaicara? 1 aHra, aatc®ii ?re:na^ a^ara afS^® 
aca%T 1 ay?£®^ ^«giRra ar^sr 8ff«(c®a faaa- 

«fa, aaraa, ama'-faan taar a^cafi^a 1 anara 
a® jFTcaa « fa® c®«ffa ^lama :®t 

a?Tc®al|, ^ataa iFTcaa ma ca^ta i^tiRiar® a?T 
cafaca ® ar* faf^ fai:®a 1 a^twa 

ata ®f® isata amiaif caa aRcaa arn^TfsTTa. 
marfstflsasna f®'acaf|,, caracatasa aaraa 1 aaa 
iafa£®1m a^wc® aaa C3%yfc ®f® acaa, ®«ra 
aneia' asF^®^® ®’ia anca 3TC®i®ca* cai^ aa:® 
at faca ftt^a afca aaara araar asWaa 1 
®’ia ac®, ac®Ti:®a a^ja a^ca laaara aaaaa 
at, aiai wTscaa aacat^ ata—®r?aa aw 
^f^roa ajataaya* awarw f^® a^aca 1 «,ca-aaac® 
a'?aTa aaa y® ?PFa f^® a^r? arsna ®'ia 


38*®a aaf, jwa awm 

—anapa Pf«iaF?tT ®t a«fi a*af^ 1 iga-fatc® 
aw^wa ar# atarfSfaan^ft ’»na®t ca'saf. 
a«Rr aa a^ *0 ^nafa tasn, ®n(f«ra am 
rafsa ^ faa taf^i^ 1, aa»ir 9 r iitatwa 
i?ca *rfa « aa«®ca anflia? at® ^aa«#ta aa af^ 
®FjactR a*®faa I mffr~a«a% ahj wa aRt®a 1 
ai®^a^a», aj#fBaara« area jara Pfc®a ? ;^taa 
iia? aTasffaTa's (arratma ®»m® f&iara., at®r^ 
ara) aaia®??® cara f^rna 1 ac®T®ca» taaa aaa 
aacKa c®mmT armsf? faa cawra (caw)» 
acaa cFca ara^ fta ca aitaifra caar catam 1 
iiaTca cararcaara atfa aara ata arac®a aTfa<^^^. 
a^w paRy^f—a^® 1 “a'Tyto arrara 
'^ifaa aiTca". “c®TaTa ar^^fca aa ara aca”— 
^aa aicaa ^gc??? aa't timara *jaT®a caca» anan- 
c*ra ar^a 'a^atat afac®T 1 aaca at®jc®a 
aa acai vsm® aT®TcaT caaata 1 »yarara atara 
Hiy?a®caa amc®a ar® f®a ®ra 1 f®fSi ®''Ta fa:®a 
®Ta 'srT'saT'^ ^at® isa*® ftfcaa ac®y®ca» 1 art®® 
ca© aac® cacaewa fac®a aca 1 yaa a a a® 
at®Ta fac®a caaTaa:^m 1 a®jma ar yapfffa- 
a®caa atff caca iff^r aaa caarca asitrcat art®® 
®“'ra ®aTt®® 1 

aaa ®®ta arfw c®«i>c® acy?a, ac® } c ®a 
a*a?aaT?r ®aa ^a*® i^rc® caat aifa® aa a»aT 
acar ^naicaa atyff caca* 1 area caaa, caarc®® 
f®a c®afa caT w, ®T'*rTa mm a®af®a 1 
>flaa iiaf®a ®ait® caaa* ® a^atcaa fsraara 
caa ®ai®a 1 ®'Ta a^ar mat ac®j®c® ac® 
caraTc®a 1 ar^ma me® c®af arfm® aa caa aRtm 
* 3 ^^ ma®® arafw cstam r anaTcaa 

aryft am®a > 3 ar®a ®nffta ygatffngaa j '§aT®m 
f«rac®a a*fa®t 1 ca ®fa®T® cstaat ^caf®® 
ac®wta* afasptfS caa ®ac® 1 aflraifSir 

ata facaf®c®a “aatm” 1 aaa a^arta 'gat®aTa 
a^®T caa i?c®r— 

fa« am aaar. 
at®® ^ata ®a^ 

a®t®^® acw I 
atcac® afaat attcaar ®a*'^f— 
aaafwa al®^, 

«ttc®t«f® aaa m®fa 
a5T®f?nffa i?c®r 11 
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'angaral^ 1885 

«mir ^ f3!W%«T5T, ®"r5n RWR £fH|S!I 

fsw (sp^rasT). «i«f (^®t), msr, ^'Sf^ 
»rrf5raF, ^«r ■sit^ « ^rtt^it m=rwF i 
f9fp«fn[5f^ c^jeiwwtii m^RT ?PTf^ i 

•^gitsT <8 £ff^ w?tir msr ^rt^srt 

arsisr ^sr jjst csml^ttin? ^rcw®^ srsfsi 
swm I ggc<»Rf ^T—R55^ 5IT mif 5r<ijm 
??im »Rr ^ .i^isr *rm I sftc^rer^fT >T<«nT's^ 
’wrt'SF Pjfibt? I 

'smisT^ ^rcsrf?, «T?=!n^ sriRr c*!(i:^ 

Wirair ^Fsrr w«i ^sf’r^ 

?l^5r <w?f^ I 5f^a!i 3r«irq vS-sf, vS^f-fsT 5^t»f 
wwf5 CSfTRF^lRI ?rT>j:TWP ® m I 

fe5f=T I'sfsmRfcenj 

aw fiRT®, wtsiTSfrif '35mwifm5ra:i-JitsaRr 

slRWat aRTC'OT RT^mrs 'ETRRI ar»MST 3J^ I aM 

a?i 'sn^^rc^ caw 'ssrarra^ %, 

vSisr. aflr^ fircafea^r—aai az^srii 

■STS i^rcsra ta?^^?r ^[wra sttw i ara: an^c'ma 
fB5WJT g’>a^ faaiaa a^wai i a^wr?j 
sm laa ^vs a?r !%fa c\5c<f at^a ac^sw? 
« fac?na aaraf&'s arrsna ^ac'^ i 

ac^sTcsa a^arS, aaarSt 'S aaaiaffewRi ac.t?T 
©cwatarar —cavrara aria, ^a wta, wcaa 

a^ai'^, ^fSaata, car^ fa^^, cejt^afe, aT?f 
^wa fas, csntspg spws ai^arataa t ^"at caa 
ca aacaa awsa'aa i 
srew^a ^TfSr, ac^iwa siaa ▼at^Pr acaaara 
acar caacatfac^ acofa caraa fspat awraa, ar 
^'wiRpa aefn^'® i facw a^fe « w^Sra 
>alS a*aa a^caf^a csftarsaft a^cacisra 
Riaaa csiaca^c®, a*ca^ caca* ara 3Fca caa 
aaia aranafa® aRr$ i ca^t^^ aricaRi 
^arf^, ^a Sfiar aiaara awfeaa aief*# at% 
( Nernst Lamp ) i cai^ araara fim w%af^caa 
^fatcaf I ®ra fa'sta ©cwataraj an^sf, a^a wTa'Ta 
wrca* airTta^ST^aa aTfaa^ mafea^^ 
i^^ra^c'jj 'sra^ata i sasrata ann aiia^ata 
a*ca%aa ^ aw faf-RS aTrcafeaivpraicaa i a'^ 
aJS isafs aaRT aars aj^ertaf^ iia* 

'gfaan awta^ awamsT fasrf^iaa sp^'a* aa# 
at->aa aaanca aanfa® 15 a 1921 mwf 1 a^fa 
wt=n ami?, 'snca%'yr ^?ca^^ arar awn 


« fwaa aaftfa^ aw® ajwa ^^am 

sfaftfTO aa ^ 1 -aaca ac^sw fPsTcaa 
aa caca man faafaanaca caraaR anaa 1 
spww-'^a csrRF faata wata <oiua ana 
a%fcT^aa aw wraicarwa a^T ^caacarar 1 
^a# acar 'sTra ar^[>^taa afafwa aw cara, arta 
aa# awT PrspT-afaawa aw wta 1 

'si^aa Wafea asat arwcay wTcaa 1 

a^ af 5 ff% acaal ® catara 1 afa%a 
^WWF aT^®T at® I ai? aw %r afa%a 
an?Ta, at^a, area area 1 >aaa ^raara eaufTeat 
aem arrara. eaen, ei?taT eaar, ^jwtaia eaar 
® eataea fa^a em'?T 1 aa#^ afaaa tma 
faeaf^a aa'ft^aa aeai faai ea^a faw 
alaeaaeaa, taa faanaeaa ataiea 1 faaai'ea atar 
a^^ asfea ata, 'Eteaa area a^tara ^ar 
'srfcai'^ I > 51 ^ ®®a ^aferea^ ae'$ra warca^ ® 
'aranaT*-aafjaa e^ea^ ^eaffcsR 1 
^caa ?na eara faeafeaa iaa f^nerea 1 arfaas- 
^T #iS ea^aa 'anane^fa wjr 1 ares 
eaarea taea ^raai aa^^^aa faar ea^a 
a^ma, aeuKs^a eaaata 1 

Bta^ra ajwe^ ^“ta faarl^ aeaaar earanaf^ 
^ ^^rfa's aa 1 aa^ m^s'gr^ a^^'a^ 
'ar^arfa® ^a acaanTfl srmfa® aa Zeitscrift 
fur Physik-aa ararea 1924 'srcR 1 aenn® 
aeaaatft arista a®eaa Phil. Mag-a , abatfl^ 
^rareai ^a fa 1 ea^ aw aFarfi^ ae^sj® 
^r^a^m^eaa a^ie?® arlSrcaf^aa anja a^ea 1 
^faaea f%fa 'Ftea^ ^%a^'F a^ca wara ea, 
ae'Fiesa 'SRsifa^ aaif^ ® ^*'ra aa®' :p famea 
' 5 raaf% arfa's anae? 1 

eafaa eara-atafs^aa a^ara anfa eaara, ea 
taeaa a«irr ®iara aea ajsr^ me? mata aea 1 
1925 espipanfr ara 1 a^s %'2r waarft 
cacar aaas a^i ^ ?c?re? anfka 1 ’ faa%a 
f^a'ea ae^iewa aw ^aa^fs'F acaf? eaarea. 
iia»i 5 earefew 1 man eaesp af® f^a fefn aircan 
nnfaea 1 anitca eaarn eaeas arcan 

atfaen, war aea rn^n’^m^caa aea 1 mfa 
>awf? men^, arara ® S'®# enac'® ® faaev® 1 

wea arase^ na'^acaa ea^^^ mama nr 'sraeaa 
maara awirr—iieawea 'sramrfn'® arm<^ i 
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awr^^w TOt*f TOifhi TO^cm TO 

^^Tctcar I c^r* tott 1924-ia?r t*rTO fSrsv \ 
'TO’RT r«n:? ?»nr^ an^r i src^iw ^ 
TO 5Tm tPftfT s^RT w^wSRri® TOWt® ®-a|FtW 
qr ii T e g ^4 I 5rWR <8 ^59fSfft t»TtfTO tPwTO 'STtfSl 

^ C ' <y r f eg TSf ST^ “fTO I 

fSpnr vflr^r '®rRt?r 'srm f=rtTO n?i^ifer i csr 
fpfjT spptw ^cis \*s tfjw TOtm fRW mmm 
^ ^ ar'ff :t?i'si ^?rar 

TOrT*f c^ifi:^ I '3T®r«fTm, ^tTO TO, ^toi? 

TOTST, ?rr8n iwy '^sfra i vnmar 

7mj:s^ aptaRntr i ^ 5 ^ W TO, 

TOT?r w'«rT ‘f®fTO?n apfsrf^* 1 

arsfc^R— ?nfir 3&t ito* ^r?^. mm^ 
—‘c-rti-ismT’ 3ir?rTqT3T aiRTC'® I j"rT:^T5n ’trt'S^n 
TO iTO» -siaptT ^'^Rr artf^sr to 

from TOT? I Zelt-f. Phy-ii sRstf^*® 

*[=rar0*f I ^I’sr'R TOT^f 5TO 5jc«r ^t'SJTRF \fTO 
fpTC^ TOT, fsrtTOJB arafS I f^TTOl® 5nsj«TOJ^, 
CTO SB'S' jpr « ^■sroft fvic?r car ^(geT^BT <3Rr 
3l?ITTO 1 >fl5Bi \s \5rtJ5WS'Bl^C-i)a 

^tfai t^»TO toto ?;c?r ?ri^ar 1 'sitto ^5 
®TC5^ SBCTO m TOT ^rc^Brar Blew btc^j f^iBsi tob i 
TO vSSBsTO BBTOBf? C»W BfC5 TO5fB— U^ 
BITO CTOira CTO WTfsT I B?C5F BW TO BSfCW 
B^rew wc?r WtB^rrai, 'To WT^cap W*T?' 

SK3mT?I*a|ssifT ^CSR ^ ^Tif 'mc«T--BWjrTO an 
TOUl MICBa WTCflE I ^WT'SfffT WTC*rsr fffB aCB 
BTO « WTfB CStIbB To To WTTO 'WTTO TOCl^B 
BTWT f5prfarBTTsrc?r?r wri^MbircvrTO few wife^ sww 
W’T?r TS^CW 'SBTO Cwrw-^SCSRI iiw< Birf^rCB 

wcB I 1932 wc^B ‘^ifeBCfra’ b^tot 

‘CTO-BBfe§ Bfe'®’* BTCB W1?®fTW 3RW fllfe, 
feanifficap BTOaiTBJ BRnw ®CHfCBT BT^TOITO 
(rorfll antwiT B»?Rra jafl5 swb cen^Sr 1 ewn^ wr 

WIPTO wfelB '3 TO B«f«rWTW BWfetBW 

igafefeiw :p Pr?ffBC«f?r snTO CBT^r® TO3T 

®ww I jaw B^c«r m? at apwifS car. wjfe^ wrwmw 
CBTB WT we?! apcw BBfe&w TOTO f=nff'BrsTcw an 
BBWfinf pf<?r BRfl BTW BT 1 TOP Sf^ awfBC# 
Wifes 'arflw fecap BBfe&sfiJWtcar feewcap srro 
^ I BCB TO at eww TO'^ wrsitCBW C^?taR 


anew I «cwtwfB wffee m, ajr^tan awww «rtw 
«w» t if WWW* bI^’ aan, arrow iBWWt‘’iitir aw ) 
‘wtww# wTWTCBw cam wm* 'awi 

WCBW® afStfe«B aw, WTWICPRt cam WTW mr 1 
an#w WT ctfcar wtyw # wrciw b^to btto aw. 
f^ BlWt BTOW iWCBtai'CWCBW WCBT W^W-WCWW, ^ 

fe y feBiiBU wnr aw \ Bfecw wifefew *9 Bfew 

^ iSTOB WCWB Birfefins, I BCWTCW'fefSPW 

an t^cw' few, arw w-wtancBTw 'sfecBwr, 

fefewTcw^W Bw, tgpB'w mwlBCw aBftPBWW em, 
*TJ®Ttw'5 Bfefarfe fJl'SScBfl 3311 toicb 

few'TBB aPWT TO I fW BITCBW CBBtW SfCTO# 
BnarfeB^W ftBiarfeapTB apin « WTCBW CTOTO fesfir 
WWT BWar BW « «afP?T aw&T BimaT' 9 ^ .SiaR 
anWTO 'WTCW Bt BTTB-W^B TO«BCWW WCBWt WTCB 
BT 1 BTtCBW 'i&WTB « mB WtCW I ^WTB « STB 

srcwjcw >siapfeT wfewTB, anfefecw Bt 

WB'ttB I TO ^W BTarfefeW feTO TOT CarCBW 
af«SB I CBTSTT To &fW CTO fBCB BT^ mfeCB 
BT'SBT TO 60 antB CBCB, fWS WSIWTTO CbtW^ 
TOT feCB BT^ mSTTCW BT'ltW fec^ vSlW&T 
PTB TOfBW CBCW ^SCB atTBT WCW CBBCW ilwST 
BfajRT ai?:*n glBCW I BT^feW atCBJ '$rlTO CBCBB 

SPBTB^BT^T W«&B vSCB BC'? I bars Bl^ftw bbtcbbcw 

arCB BRTT CBCW BTCW CBB Bt^-B)TB I BHCBB Bajfeij 
BfBW BWB aroB IPfeBlB ^ BJIW'SCBB I vflt BfeW 
SJCBTCB BlTcara CBB-ai«©B ® WBlTBT BWB WTOWtCB 
fBwfBW TOT 1 cwwBfSw (Radiation) w^b fBefew 
BTBfefew ^ SfSfWB WCWB TO' CWCB, CBTBW.amB 

aar^B farwTBt \ cBwfew armi s»fBfargife wcb cbb i 
canar CB Bwfecw w*rii ^ar aBBB wwcbb, wt 
tot WfeBB '3 2P®ttB 1 

cBWw^amr^m ^gcair ^B^tnro ?nw atfemew 
t^Bfew BB CB, ewewtam ®WtB BCW CW^ apfarsm 
an CW'SfaiTinW BBfei. BTB fBCBB Wr?r CapTBT«#TB | 
ilt fero W'lW ^aR feBB^B CarfB WCBfesi CB. TO 
wrew BfewnB apjjrcw few wc?rB fe 1 bcb 

wTtB y^ TtB la# 9pr?p«nB wcB afefe^rw wcbb i 

fefB CBBTCBB WTCBTW « CW^ ^BB 9n?B BtflW I 
WBBWB « BTSTWB ^CBB B^t WBf WICI? I 
WTCanw BTST Bt WTCBTW wfeWTB BTB BCBT CWT^B I 
^bb bbb cbtb 'warrow wbcbb w'mBBfet 
spam, BBB feWTB WCBWT W?rft9T ^pfeB WCBT I 






tsfHr=i spf^^mrsn? 

upa^ i^gitst awc«i I mpfir ^( 5 n?tiawi 4 ^srsti wk 

jsjiftflnr ■r^'wsfm wsrfs&sir ^ i c^sr- 

ijK3» ^sni^srstfi^ srat^of 

"■» . w? TO» tcspsf&sT smr^T sfiwTsr w«nc5R 
^nT^F^®T I 

sf««nM sF?t^ t'<wP<^ pfT-sftSr ii^ anvg c T ^ t an«fn 
%WR—I 1 ^ w«nc 5 R 
^sitcsTRs \s ^pfe^n aspiS's i??r. 

carsrfJT ® ^siw 

«[c® »nt?r I ®^rcsn :^sf 

I a? *r?f ispf^ « wg 

5ns srartf^r® gsirOTST, fgT5r-%irii airf-t'jy ^>Ra[ i 
STOST firwisni ?*fef5FTsf§r ^ cHf9?h® w«n 

zm I sTTiH cgrf5T-5r'srtS^ ^srt asiftpi ’skprt piT-sr 
^c?n c^m^T I '$fm c^pf^-fegfrgs 
^CPTiT sn?! ^sn CSpfarSR I aJTR^^ 5nc?W ^ 
^C5nfyr:?i»r£:rg ^i^rsi fe^ipp 

f^rf^RT >agr^ f^Rgref fprc'sr fsfc?i ?rc 5 fffC 5 R—iTi:;^ :gRf 
3srRj, pf^fS ^ 5mi ^iji ^'jtrgs 

^£'5 I ^'SfSffen^ 511^15 W5I 

'5«rt£sr 1? flj'sf^ 5n«fr ^t5i, prfpf 'srgt ^sr sr^^nflr i 
srfpT ?r?s£5i?r ?r, ^ ?i«rf ^rm 

5 ITSI m 1 3 Tt 5 irpn « 5 T£flt® 

^=g"ri c=gT5r-5r'srf5^5ff!5 9ff?r«^^& 3?rr sit i £it^ greri 
sjcsfwg jsr, >33^ ^RP'sr £i;grgt ^T«3tpr arsff^ %5r£^ 
'SRsiwiq ?PRr c^T5r-5T5i1^ jsrti:? i 

3pm « 'mc'si';^!5 gprtScsr mgn 

f^rPTitm's fipc^ ac5i f%f^ «fpnsff^pfn f^'»f£Sf?r 
<TPT £n5®f r^pt i bt^w sfr^ng^r^pr 

?R^PIR ®IRP 'STT’Rief «>ft^=f i 

'Sfri^jqp&T^pRr 59Fii:i5 'scpiltcsfpi wm- 

^ rt* ' 

5 rsi|^ sjcsR I, ore? 3 !fT?r 

®^5T«f ?p£?R >i£is)tii?£ gp I W5iRr 

'sn^wsfi csr, gns ?r?rc=p ^ grf%«?p 

'WsitFv 9ttfSic?i%5f:T “sff^’ >{5jrcg t n?p n?f ^sfjpn i 


*rfem '®iT5iT?r ‘^-5tirtwt 
sffers’ sfry isrir ®r wfprwfewsi 

5r«fT5r5n:B •■prflrKr wivt srsn- 

wn^PTt agpit^ ^ I *rc?f 's^'^ «fT%-t^igpaiPRr 
®'*rtErtR?r «fpf ^srersp’^ i 

SgranfpRs snsi^fTf^ 

^srrsR fijei 5r>if^ i ^^rtsrar 

=!p«n isfT^n^ w erg»T5i ssm'® ^’ri 

’f5*»T5r5 c5if5Tq sr^ ^HlPicsr sis 

5Ft?r«frpmj' i wm^ irtst 

fpfCSf iigs® >a^-IRf gi^TCSRlT ■gR£'5''5TW^ 

3pRrt? I '5rt?['3 gs'jy fsp >rar \3 f%wT^pi gpRi^ps, 
wm unsRT ^ f?igFg«T fp^^s «n?re?rpi i 

awsTTPT 'sniT^a? ;?n? 5rttfi5f5PT msfRs^ ‘S’ffIrFsr'« 
'srfwy^ipp :gpi3rpr^ ?PRr i ^Rrt :^3rPTTPi ^s£?r ^'rtt 
'^ sfigRBfT I smf^f^'S, ?n*rm, 

arimsiRreT, c^jc^esraf, nTPfRrt^in^, 

i:^?r, pfj-srfiT, £^f^, ’SffsT'S fe^irgs. ?rT'si=T, 

Sf^ :53RrR I yfUS]^'Q W9f^5Br ^ig*fS 

3ppn;r ^*kpr^ i si^ gftw 

w :p t^iiancpRr 5Tr*jqir!P 5n^srf 
'4rsfsf% 5Tifif^ 3PE?ri:? i '3S rg 5rTf5Rj 

'®rtc’^%5P*2iT 5FH5rTf?55 5 t*5Rr' 

^SRS&PI, CSrT&q, RPTSTT^ta? © 'SrqrfPrT 
gsfeRJt a^%g[ 5rR^5r aroregp ag^fls ams 

^ <3 :pr 5fr«r£3ff ceisrftJ^pr i f^ 
^’T?r 355r'3f% 5r^»r5ragr«r \s 'jsR'STjsf ?n:5i 

f^esrf^ef I ^tratri sn^fw^rsr 'msm a^ 5f<»r5r vs 

'swRsr^sr t^^^?rcef?r vg^PTF ^csrgrfU 

arinpi vsif^^f^prcg^ i fpji'SR 

5P?r 5fsn?*f f5rg5r?»r?r atRPT i 
5rcvsrjC®<T 5f';?r^0( q aWT^fsT VBfti^PFySri^cq?! %RT-. 
*ffcpRi agr sRpft^ 3^?n:5 i stc'®' 

^pr?r 5f5F5r5r?[ 5r^r*fTPT i 'sra'sg ^Rt^gsgcci 

®ir»rT gafir 5 Tcv 5 wff vy^agw i 

FSRVf Twsm. *rrsrPTg *mK 


[ 1^64 tJTPqgral 5R«iit ‘wh «fgaw’ jw:’? ^Ti^w'^fEP® ] 



r9igQ*ifkft 


wjrr?!^ ^ 

WJT \ fnts'srw sijt^ffatt f^nmnwmy srtsraf i 
a PER fSfw 3i^C5Rr Rr^Rt® cuw* w«irt t 
'arsw s^ *ri %r» ms^ 

^Ftien 'aim»fp«f ^ E^RT sn:«ro i 

^ g ^ m:m str 5 r t^rjpert 
ii^ ft»T I '8n%m *n5r#?r pw <5^f9m 
( William Herschel) ^r’lfST »rf^aP?‘fl CBifra 
5rr?r?r sm «r ij<5nrsn^ ^»j?rf%c«Tsr, 

EffUR^m ifilE'® »n*JR«f ?itaE '^m 

wfiwrnR «f«i® PT«rtRt » fSrirtft vaasptr 

*(^w*r Ratw aR-ESRrr wwi 

'Sira (a’f® ’>rRja 'sra >a^ t3pn:«f?f <R't ^rfirtu 
mm*f w«rt 5 i 



ffca—1 

aH>m ptfpaa fftfPSR \ 

i^^tawusifl ' 5 nf 5 pR»ra i 


?rti;^ SWP5TT wm&r, w sR'ra' 

SR i> 3TEw«(®t m'sRs l^fsi f ^yi^ t wa 

■sdtsf fisw I sR'sfsr w 'SRRaji ^anpiR larf^w, 
iwatliT 'sfra^fESfl? sfflRiR 3|C?ir%ersi fsn-ansrt? 
PVT»iTf5W?^, 'Sira Esra «irr 'spr^rr P^irf^f^R, 
5rsm *r!rrp?ra csmym 'srswitiRR? 

59 nE? Rtanro fstpji sijrfsifw's m f 5 i«iipf »rp?^psR i 

sm1%fsr®?r bflranfsRf %f, fvs '5ra g a ^g g 

t?ps[ R %f5T m^feersr ^jRiaracaa i a guf^a * 
R'saia ^ snsf^a f¥f msi i smterfii's 
Rfat fsfRfesfsi 1642 stygTpsf, fSa* PET a?a 
'^T^'sna* f^i^gsi 'W’!rsR®i as^sj i a«f=r 

asTTa a^ta fgcera •‘r 'srat'afa sR'sf^ P5ara 
gca i waa tana© fan^'a 'sraapsa 
s?P5 aa fa ^tap i 

wTarsf^ ca aamjRj tana© f^na 
arramaa atai. 'snaai ata?, pt aa® fa'snE^caa 
ata 'sriac'B 'ana© 'Sta^-a a^ csitafer i are® 
'5Ca ESiTa ^5©a 'I'c'Srf^tsia '^^firata artn'sr i 
^r'a ^temt© atafitaa ar*^ fSrala 'SfC'^a 
caaratfa^ ataas faatta, ga^fspcaa tan 
aiTtar®ra latat i faan ^inr 'aaar ta*l^4i 
anvpta fata, aia ^rt facs?a atpa tgfatana 
apf ^ aifta f^iataa aRKa atpsa aa .irm 
8n?“^!naT'8faa *aara tatarata ca®8t spiK^a i '^fta 
if^aaia arffapantaa ajpn. fga ’wana aww '^wr 
*R?fa wa i anaa psm%faana ^a it a a ansr 
<?c»g taai ata ca a^a aa® atta'wrif 
aafawtaa anta aww« ata a"!taa» taat f5fta%r i 
fat^ -af^araS? j®ca»^*aa# ^mn aw ^a^^aiat 
atafiwr fSiJfSiata aita'a tiro w fa ?Kaa 
fSii. %fa • Pif%a atawa la taijataana, ww 


^f"«f R «R aiMe»d;ifaf«r«, ^flwiwiit--S60Q34, 




ws* 1 ® 


m /mm fWiTO«Rr *fwr fsrwm 

TOSR :ct «fwis«w wnn'sfw 
«i 5 *|t ^ wnr^ffp «im« i sjtf 

ifWffP '?c«p (Si^ I f 5 F?i 'PRT »fnj»ft iSBrf^ 
tsj ’8R|»<lN eT^,f«#II I WRI 

'«Jfff«f|1f ^*RW f%9r «ai? W WSRTT tRtfOT «lTi5, 
w pwf'>rc^ ®T?rRr^ ^stRn 'sirp'hc^ 
apra: RTWD? i * tSfSTcitc^fa w «ft«r 'PRrr^f^ 




ffea—2 

i^Kwra ^ p ubA ' ji* i 


' 8 «K 9 f m ^ wan arra i 

WRn’far ( Galactic Pole ) f^wr 

cairei «rT?rRr ^ wr® aim» 'at 
R%i: 8 i asaira anar i f^ ,pmT<>n:s!f?r 

w wf^ m w»J 7 fpfc^ 

af® asf ’ 5 ^^«( 'Ptam ar^am am i 

a anam wa aifR m >«iar? ®m mHifprws '^ars-sn^ 
cafmwsfwm 'Bma^sr sRp^f^tia "anaiarn:?! 
am I 

, artsife^Tfw 5^sf tarcap -sitst^wst *im«fT f^5r 
< 3 fanfM 5 fimarwnrs^r , ^fsf, m?rTr 015 
' >ap i?m»(Tt*r i^gttE 1 >a^ finmam aij:sT aiwm 

aji? amwr f^rmf%m^ capTar^ppm« ^ 

appsWR zsm ^ITP 3 Tam wwf^ «ffM^ 

V t%®awn:«? w»»h 055 cart^ srm 

m, tof|»r. PTfaf I 'sn’irwpt 'S^an® 

1 ^|l 5 mm. pm artR ajaTw 

BWi im ^ ms 

f^ C!^ ism ?nmim 1 J^rw'csm 


awrf^im vlfs^ss ^wa msfpy 

aw I mtwp R,f®& ci?w m mm, 

a.fSftatt wtvwm spiPixfm a? 6 *fjt 

falwm srtpi s« i^ «mar mm 
fawan cStSrfsjR fvft pw jwq % wpitm 
cpTw wtaj* 5 Wfmmr« rnn apfesr w 1 WHffHL^ 
cspiiBiafTftm* mt® ^«®m an n«®r a^a wml^wfinT 
^neiU'-p w?T spcn 0 t% am 1 -an msi laacfttmeiw 
aan waap %fjT^ anr a^^ ertan at ma nsren 
aiTca fa 1 SET?iTacan ta^®^ ^stn iJT^a aafcn 
van nmm srga 'srmn^an «Fta teinf^^ar i 

'©mrwn a^ ^ '®mnw «?rr sm, wrwrt 
ainnm cacan ^^mt, wttan ataj arrcnm ^«^ln 
a*® catan a^an, ^siaa? 1 anam vai^ vsii^l^j i a? 
W ^arfna'm art^n® ant aw 1 tastt®t- 

aifip-p cmBn acar aafaian afnl®^ 
a'fatfnnan' tpamm war tan vsfBn nnn*t%'Q van*® 
afw ^sframn (Spiral vortex) a^ 1 aa^^'afn 
caa >ans wa tn<^tn t'snrfw » ^aa tnrnn am fa 



fen—3 

van*f® af^ nrnTW^ 1 / 

m asfn srinppfBt rattan ?mtaa s^ntfwtn an 
van* van# nmt 1 an_ap itn snnan 'nai van 
mt® warn I 

nnfpita ar^^ ^S^nncan van*-a’ ^ cBfnmrral® 


f^ronffi ^wpiffitnF. nirnvs np( n*tnfwi ^a^snpn^ ann mn npcnm t at acsn arnttai n*mn*'^ 
an, WP nv nmr'S ^'tn* fSrtn ?nmtn 1 fn^r^Tln nf%t%n tp»®m naartan pmraa ^pmr- 

■^.nstatn w w ani^n nntnn ate ant % nn nm arm tan 1 f^p® 

I 5 rcn \ wm%flmita caattmtftm' apntan ntn 1 naa® 'srtatwn ^mtatan 'sm^Ifcn* «iTant nw 
«Mr aitm twjfl^ f nanl tmw watna 1 arm ^atn aif% fa 1 arrant arrattan ^'tn* 

wrnfsPk'iWiw atw ntarnir^ nxjr c®fSrwPTtan i^gfn t ^n t a fatan tnnssr ntn 1 ca faarm nwa 
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iRTW jWF 

{Harlow Shajjley) I am ;- 

«*nr^^f&r c*ini%Bfai w aff mcw m ca«fr4l^ 
mai ?iSi«f ^ «t«t amtwir I5 i»Pb =irat 
*n» ^«r aiin*BWf ’rtwr 

'mwf mm ajiw ?nPf '®iw aita^ wwf r»m i 
w*^ awTOT m sn i w^rst 
atarww w »ft 4 t PB m <g f in4 f 8 t wft, «jpr 
gma sia i vA-sm fwf^iir t'arm 
wtv cm mi.* ^ 

cBmt^yfmiR 'atfsT sfw m»rf%?r i; i^i^rrww 
(Ebner Hertzsprunfl ) *9a« 
< ai) ' tc g |tj pyiy c^®rt% srt^TfT mm (Henry Norris 
Russel) rnielBK^ ^bfrr <S»'snt3m sp3f 

nm touFi, w npl5 ’^rp m mtt SRP%?1 
ejcm Imai c^sr m i \gt i n q fgm mtm mi®1^c« 
mm >apm 

mtm iwa m 

m, ?T tm» arm'fmnm fsuRtst^nm <atm 



ISw 4 


m-jpimfl mm i 

mt*iw?f wim srjBw 

csTW m srr i 

mam, ^^st«fT at arm fs?«fir.mr «to» jaarr ^ 


m ;tmF km'-.- m ^ 

'm 4»(f -^flwnr ■ cspiRr' ^qffgr M^ i ^wwt 
awH mi WOTi m(l&^*fi ^ciii 

m WC5SF acfifi ^ ^ mi mwi mt er*rcwi 
imr jmsRrt mm rh sfitt mi i aPi' 
^ "tfli winmmi ^iW-mas-w m 

mtsrm i ir m mi pRjita iww 
mat rni ^ 

■ ’Tilwti SR! mm, teflwR 

eiwmi Jiia ficm pmfesjefsrcap, anmi 

errnsHf^ m Qi6t»uiar .Ctusteri 

mm ir ^rirtw mrcsr srn# 

m« «a«^ w fi»f Item wm ^'^■’ 
mrfe iri tali':® i®jsn^ i 
1® anijsrtpw snsitiap ®tii 'artm mn ir i 
aefil wTi®i ^»me( Wrmi mi5i® 
map 5rm?N» ®er cmt i?i cm® 

man 5nii. ®Tmf 'siflim i ^efi 
rnmcam siwmi mii mw =m, an? ^nr 
mrnar ®nt®9n®mf fen m fe^of are® (halo) 
mm m mr ^g^rn^rn i vsefecap marc® 
cm ®ti rntman 5r5i®nn caTim® c^jcsn ai*n 
fen cnwc® ^ :n I ^ wt?c»n 
siJPCBn w fen mg? m® wrmFfi n.fe& 
sRtfe® artcap I 

fee —5 

*f®tfeir i^wgmii git mt*f mife mmm 
m tWRW m*iw?»i®cia wtfe amt mtemm 
m*r, nifew a«fei r am ife isafejir 

git t feif awww fe®n am t tfet “anr^t 
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flwfitSroRr 55 VW « 


IJ 5 , WT -tw 5 «r s'^ 

fWTW «rj» sT^t fej ^ w * fiitir i 

.^airttpw «ii%^ ' 3 TrTO flpf ijitinf r 9 *r>a^ c^*?! 

^ sr*rt 

PWff wrov iS^ s^iw^ir bw* «w 

Rn^« ^WT sr*r«n srt^ftw ®t?it i 



feff —6 

■m*f,fiRr *ifhirT?r <ra 'sun ^m.m 'sirsp!^ 

t«irv ^RT 3 TRr tm * ^’snrvrsf ^marwIiE ^sRn 
w*rc^ PFsr «aw asrar-swaRr ajfirwcsn 

wTamanr ait :gw'« rsre^ ats <8*1 

«ITOTW ^5IRr?f« C^ ^ I ^^PfNl aiTJiJSRI 
w ^nf<ainr^ Iwsi, w \6lCMffl faiciri? fanff^t^ 

ajcHOE, |?®i 57 f csfsi I aa?R «f»fE^ 'Staitai Jtmw 

afca'ar an*f m 'dwiRr in=i® ’crtai 

an%aw I ' 

' mj® pw art^paar \ >fl^w ^ ar? 
cfifarcapR*! aaRPs 'snuan artl5i3Rr tst?? ®tf%T 

iRfT *ro?nf I *flapf Pp *?Rff KfiRt m p? aatantcnr 
^taiTarar a i i ^ i tSm Ri ©aa aifiiTafTw 

^TOHOf t «t!m«RWsr ;«fn?t w fRcaa^ watt 

«at«, TOf? ^ftaa?t PT«n RTCat ^^rat^fSr^J 

aajTOW JTOcap sny® «f(to ^ 5 TW aitpaf \ w 
Rff^ |5fPar^ RfWf at? C^, ai^ffelfsr CRaft aii|[ 


art aasiwii?' i?5at'i Pw ?f*15?r aatfarar anatfarc»5iimc«f?i 
ap s' ^iH (Big Bang Thwry) arfar wear cai®iit ijn, 
^tatwr faF aaraaiT arw am®' artt? at tar 'wam;*Rr 
fwt*rar ®t?P 3 m 5 R airararttar 5 t?ra 5 » 

an a fft ai ®t?rtww®f8T unra? ®n?r® sjri stoi artw? T 

amtai 'ffw ^Ptar tot^^ Jiattat armaitst ^ 
t^?ar I "sr^tfaipaat ^ art ^wtarai ®Rrr3raf<a 
tana® farPrsfe 'srar^ca vmc? ^at ®Rr ta®5Rr 
m*f «ffla«fi catlap siwri farmrjra fatpw srtut'sra i 
aaiS ^ fare 5?f^?r »tfga* 'ar at^ atari anatta?! 'srafr^ 
ata^taa arttpft tana® ®a»® aitt? 1^ f 
aararfev^a ®ita fartsta aRrt®i cata -jawa fairttaa 
tana® a^f® ta^ i arratcaa ®ra^'gf®t® ca arrai® 
ata®f5i anoRT t®nf^®fetaf a' 9 »fla< tafsr 
^ta—atatata aatfata ®tai tana® at® tatap 

tnaca Drsfa ®rta® aai aw t®n%wtP'aa a®t 
^a ertata i -aaa f^ aataf^ita tatf^ ata- 
®faa® anat® afaa®a aista i t®itf®faPTita ta 
^tta ^s^f^. aa aa ^fira .anewsat spat ata atew 
caffi a® aatfaa f^a (Cosmology), ata at- 
i^faana 'srrattaa fa®iana ®iap§1® ©a* aatafa 
atat®i aa at i <srRr atataa 

®rtta%ap®f attaa (General Theory of Rela¬ 
tivity) :p®fSrt® v9®l®a fama ®af spta%®a i 
®ta aa aa asM aa®l®a sr^ta aa^ttateat 
a*cat?a i ^rma®f3r aisr®g atfaRsa*» ti^a am 
®aT®f5i artattna atataa ® famtaa ata 

©a» ata ata at, ®t^ tata fat® .aar^ faat anta i 
tana atataa ®tca anaat ta araistatap aatRrtaa 
ta*w asrft, taaara taira® araajttaa anent arf^ip 
artt? fspat ®t^ fata ataa ata ata i f^® fa®ntaa 
aa a^lwta wcaa anait spat® tata ^ 9 ^ tana® 
^?ata® arm aa'® ®tat ara fa i 

at^ tatap, a^ifaa fa^ttaa a^refa 

ffrta® aiiattaa ftataa ®T?rt®a<^ ta ai ^ tf ac a a tanw 
a^, vsiaa^a f^rattaa cma® %t® ta^ i arraicaa 
aa'tawcaa ta qfi wtaa ^aa fa^ a»t?r' vs^ 
Rartaa at^ spat tat® atta, ®tfaa arai aitait 
a®a r ptaatta at i taa ®tat®a<^taa aaia ^ 
»aat ®tOfRr .any® afa«ff® aa t fa taa ta tana® ^a 
wtw aa'tatwn ama^ nt®at atRt \ ®ta 
aitattJfa aaifataa tan® atana tana® arurt'^a ta^ \ 
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sTwwj :*fw, sgsi' ^ wt^fsw *tW^? 5 W 

a wfaima mmw'H ;^iflro«Fir -wsiij «iii[i!w-■ wi 4 <^#w 

\ ^'^TfJrcsni 'btW’Wi ^raffMarelSr-s - $*Rf isi? 'WijBSBilt^ Riwi anrrwsr R4f 

?IWT ^rt^sitt^RT «)<i')jH» 4 'fl fSFtSWI ^IW Ifff 1 

ajut i P i CT y srw ^mpRT \flig »n?^a tjpsjS 


wnwnFff^Tw^ 

Fwarsr ^T**fn»nwTO 


[ wjjm^ 7 t<c» 9 w bf^j s( 8 w«fsRi a^ 5 T i c^i?r«!l% ^ w 

'srPs?'® ^ f%j5r t*r9 i ^'sS'siw a^rcw ataff^^ •iii^-»aRrsTRr aw aw^ ^taaatif- 


taara?r *n?arsta f 3 wa'®tca 'Srtwrnsar =!i*?t 

a«aa’*r5T'^ aaaua ^ta ?[Taa*'@; ( Van 
Haimant) arajan?*! awK^ aaa a#t«FT 

a»RF f>r®i® asc^ra la at? ws^ ® a# taw* 
^[fB#«rns a-RT i aaa^aata f5i?ca*a caaa 
( Stephen Hales ) a#aa a*t?r acaa ra. a^ 
®i^a aiw atajTtai atataaa a*w i., 'sp^m 
a'51’^ taarca ^a? '®afa?a •t'S'P^ aaaita 
fa*4 W ( Priestley ) tac'staii^ (Ingenhousz ) 
taai^ ,C Mayer) !?jaa ^r%a isRaa 

afinsra taw* ' am ®f*^a a*iaa '51^^44 
® ma?[ f^tlpmta : 5 F*i'at^ atar t®f?r 

a*ta I mara* »f% '^arsfa^ 

caia af^^ a'sata aat^w* '®aa, ww*^ 
aKaTa*attsta at a*ttstt3wcafaa [ Photo-amar 
Synthesis—a^tita] aai aa i 1887 as^’a ayia* 
( Sach ) ® araTTar fwiattaa sftB^*tta sratfa^ 
aa ar^ cat^Ws^ a*ara tsprwt- 

attaw*a^ttia a®f%a w*®^ i 
artappa^taa ata? ^tacaa siflFaT^ta?! 
araT'^^a aara 's^Vaararafaa* f^rfiraT i asma, 

'7 

-sp) catuafw tata airf^ aiaKa^ 

afip^ atw* i 

a) '®I^s?a aat«f wwf twa aata i'sfa aa i 
a) anp COj ® Oj-aa 'sfiaaiar a%^ im» 
♦ •wialWR f*ffM, a«i^ twTa‘m«Wi 


ataca i taaita wiwSta astPraaa snmta aa*f? 

ai 5 a«f®f 5 ata 5 aa# ^t 6 «r tisfa atamfSR* 
t mena iipicarf^' srata a1^ 

tnnta i t a Ft w afira® a« aa? atiro tspitaifva Wa* 
fafipt ajta'*?' anca'i^r^S ^araitaa 

atarsf^ aaaata a^ca i a^ 'SfT'iS^ 

<&ataitaa ^51!%^^ ® anaa am^^ a*T^ 
w a n^ t«fta* aa i maa '®rt%t^ aii^ta 

ta&ta ^tta i acatwiTm aiamfaa* „ fafsFat® 
;^tpa 

6 C 02 + 12 H 20 -C 6 Hi 20 e+ 6 H 20 + 602 + a 1 % 

[ airtiar+wiwilva ] 

attawattaa a*af^ antara* afa I0i^’“ 
rata*® tawF 10“^ tataftea atar an^ 
awm t»ff?sr<3f aa< f%%a atafafaa* aat«J 
Rfatta aaa? ®f^ca af^® aa t %r taaa 

f^taata at fata a^'ata aatar a»iaas® jj.'jr ataata 
a*firr 'BittansnaT a»aa i tpitatfi^taa «rJya^ a**«^ 
sm ataat taa f^'3? ®ija»tr6ta. ( Ric^ai'd 
Wi(lstatter) ® awftrata (Hans Fisher) ama* 

'arr'sfra aamafS t a «at wsv^ ; fi i‘ «favffwma 
aatS ^ Robert B. VVoodword). i 

at®ta witaif^a ’jer® ifataa avSfa 4*fta 
atat i apttaif^ja aitwa*atnsw awa 
am»f^ %5f aa*9i aawa a^®r at's# 
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«rRT 


,■' ■ a(rtWT^>ftnw 

^nsficBPl «Rsi^ fip«T ®*mf 5 ! 

sRcinr *r*^ « «HEt?!‘ ^ fW 'snwcsrf^nffn;’^ s*m'^ *r^' 

■ • nwrat^-b ptscw la's wa? iijifimt3f!pK^ 


I *Rltwif 



f&ff —1 

cii»Twrt15^-a eris^ I , ,CH®'bh*?® MFTRrtfiwr-b-j*r 


iWra ”pHp "«n?tT 

brmw ♦tf®«rT ^ir i rjpnrtnl^-c 
( diatom ) siTw o ^rmHt i^naKsi 
Mt' m p icfl t fetff -d strW ?aw «tw '£»Rtc?g i 

f&s-l-va tUfTt^tfspar-a «• b-ia?r cminrsTt 
tjtmf ^rtrsF^lR ( Porphy^^ 

^ I «Tti|^ ( Pyrrole ) "f.itfsr CH 

sa»*r^ wr?n ■ '"sn:*!! ?rm?' ’sin^fRf^rpr'st i 

im? Bfar *r^'W ^rrsr ^rrsr 

ayt^ S ai (Phytol) i ^rafSiR srtjciR^r 
^^8RT amr w tastRnfSm-a a^ cwcar 

»n^?nn (Pyrrole) •t^'vb# 'sr^iIw (ffe® iv tfe^^) 
vffef^ -r.vnfB^ ^ lan?! ^ 

aflie « f^wT^5t?rT 5jsi^q a$ 'si<»ffB^ 

emijmp'JTtB'^B^ I ' 

iint?nfsis5r srtycsr 'gf^t cwfirs “siTmcsT- 

ajpgar I lapcif ^ 'siHRm 

ew erft^ aa« emrsrr wif^r cetfiRp (Fe®*) 

( Fe*^ ) at »t.t 'sFt?i«f mism ( Oxi¬ 
dation State) *fT5?4 at’'it'sraim 


af^rart^ ^ i 

< 5 f%c 5 T?r ^ ^ ^ o ’^ 5 T ’rrm ^ ime- 
•ITBR 5 TO?r I 

snff ^ at ’rarfec'y smsfcstf^wti^ 
f5i» ? T^rsTcsrfTfm'SRT ^wt^rer Mg-»Mg ** 

+2e wRTT £ra*T*f ^ ana i Mg-a?r tw^^ 
t^5T IS* 2S* 2p« 3S* a^t snt« 

( ground state ) ^s Mg'*''^ a?i ti^RPft't 

f5RTT5T 1S*2S* 2p® at^Rira errSa i»i5® ‘s 
w«ftc=r siT^ y(^ ^ am re 

twR^t^T Clin;?! arta ^'ara «it%?i at 

( Hund s rule ).srmm 5Fm 
fsT*rw«r amt sem i at^re 'atrstmqi at 
fsmiT® Bimr ^em m Mg ^ Mg*^ fe^rcTste^ 
( diamagnetic ) i ^ <>r^tw?r a^nfer® 
?jc5rct w wimtttm srtypsr Mg-iia a^ 'sr^^ 
tt«Rpft 5 T m? m'T<^ Mg^ fteiim 

■ Jernr at^i 'sisf' tff i mffg a Mg ’•rat- 
faaa ‘«rsi' < Paramagnetic ) rwm i 4St 
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ms (« 


@ap 

' Mf'^' 5 Na ?irc»f, iwro '5^, 

r ap Qw»< aww sw ^ ftiw ansf. ifJ4- 
QgfcaR tijfir ^ 2Na4'2HaO»2NaOH4-Hj 
+»fflr I 

arcj? ^si .at art^Nr 

'8FWV ^'s acww^tf 

I aw mn gnmw tS ww 

Mg’^a *rf?f«n 5 m \ wamsi Mg^a^r 
wflRsi (ionisation potential) 7-644 
tcaneftsr wn»t rala*# luri 1.8 tjwvtsr 
raT»® vrs i iit sww r ymr*8t^ir 

swfSntmr an?[W! areawR i, 

a, b, c, d mKB ^T?rm«ta awf *wt mv 
■rt^ awtww E„ Eb, Eo, Ed, srwT 

'smffSw 5T<TSt ('ww ^31a wnt 

m *11% Eq. i^nat»tm ^ wpa 

3wrsft ^ «na af^ *rawT*f^i "rt% wtaw ww^ 
'ilv ^ ^ ewwta «i\?r «rtR snR 
;n I iiw sf% *[1« ^affSpa 

wtavT ana a'y '®T l^'s^a saaia ^ ^wraw^afii? 
*rra«i15ia» fiwft-sffqrf8wt « wci«r aw'cana 
aat at «ffWt srtJRa y r^ a^ r 

fta'Tw awca i at *rt%t 

^awnr allf ( Reisonant energy ). 

WKifljfiptaia tartif pm® aitasi (-Pyrrole) «f,w 
at 'Br%,apft "rt^a wt wtwa (t®a 7*6 
tceWta rPT*t at ta41 oFTmt^car’ymaam 
atnr« arwalytawta* yrfinr i 

tiWOTtotaa at ®Jftan ijajm at fswfw 
aiPfT aw ca faftmjew catft® wta Mg-aa 
3$ ara^a twret^p? ®*nfl (triplet) 



f^Rpia' . .;'‘-.'V,i 

w^wa i^swp* aa‘<NRRi® 

«iti i ^immd ■ etata > 

aftaw. ■!% tato frtta aim ati^'armtv 
lanwB ww ® arpta lo^aw^tiaw ata awawrow 
aita WKa'ssttst anSlir aiar sw^ a*ia i. 
a»*t*r ■ 'atepa aala' wear a^ #®w ' iW 
af^^lewaaia^fc^^a^ aa<^'iww» 
taraa aKa waaawar airota «pRi ®ia 
awRa*Hif aatW ^^par aflfisa e aaif^rs 
aa ^ 1 itwpflar aca awa wtto; 
.at ?wa pm efipaw lew 's atew 

ama' oKSFt dPlawa- al^ i yTOwarjt^taa «i*a% 
f2ff*par 'Ptw aiTpp»a^'p aca tltaaaraw aW 
aataia aaww ata arra cat aw alMtpp 
»i1%a arma® ama ar i 
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• ww jmuv ft«t ^55 mm*f 

*fW*f*n^“' 5 W i?Rr ^bri^tt i 

^5WT<Biw m«rr s?^ 3n<wrrff w«m?r 15 «« 

^ mt '^*n:i5w ?rm <a^sr m w«ffeBR 
tf ^im f%w«»»wRr I iw«m5i t»n^ wtw ap 

® c^rirTiBw wv, w^ntsr c»n5Tt «nt^ fai%w 

C^IPTRS (5rs 6 >»W I ^5fftvR RBfUaT tw 0Rft?W 

ofsrt^BT, »at»R cswtR m? 'sfsmsf f^- 

1 «nm tm*©, 

3TT?r ^RrnfRt, >a«i, a, vs^i fJT, csifRr 'sn^w 
^ sn?r 130® cf®-?[? wam^fTsrt 
siwtwRr fajfws ^iTfsret? I ?Ff^Brt'3f*nR?t 

ijmrsi^j^TWRi WT5P >fl«fTt^ «aR 1 

'35Tt tap© ?t3Tf% ilHfR^ faRT® 

^«n f%=P& I ^igp vm i^, 

sn'STTJT^ CafTHT, tf^CW^ '3 SHIR? -snsl 

R5^ PWC? 1 «5IS|tap 

BrST® ^Bmar’BTSTRr «ff?r' 53 « Jisr « 

'srt'spi Wrsf a^K < 51 ^ trr^w asm *ff%«i«f i 

pr^ffr^ f*ww»5i .fl^R ^er? ^^rsr i Ff^9frtp;??f 
««freof fajptnrsr 3mm®c^ c^mferg® %?# 


WW ajRiT aiRr I Wf 8-^1) (2), 

afST^^ (3) *PJ!125ST I (flani'T 

,1%^ q:p t T^^?fr^psRi «ff?RaftFWJ sfaiTJT a«nar ^sf 
si®pin«ta 'ffliiwre^TT ap?f51 

(1) ait5^^«f—^WBRI atwifarv 
^=?nfT, R ^sR^ta '^'SW'SRI ^I'a(tf<i'<? 

^iqan m fsR'Tf^ m >II^R? 

^iar^R?f 5 *r 8 i ssRtsf^ 1 

>at *tf^'®'5T ata ^ ©«rmR8f5r?r «fl%ameRt 

!TOST >9C® wmafRH fFaifa^ « 

?rT 5 rarti?s? cart^ f^sf® j^^rRRrsr f^ww smar « taTtara 
^lapTR ap®q « ®?n?r «fmw?r sjw :gw 
5®«fR to«t^r aninR 1 atrR a*fR 

i 5 ’ 5 f arrltai ^tw vtenf^ c*fn?nRT 

^Rnsn, c^&TfaarspsrT® farf^ « aptiy» 

a T ar ari R -aa< apsTwararTfl rr^ 'sifaRj® 

fa«f® «jBTRtfa e faian an^a aata 1 vaa^i 
Run UTRP a^«frt[R a^isi^ri^ufRrgfef 1 % aaR? 
aara aiaj:® (1 ®if^) 1 


1 :?< ®i 1 wain 


apRufR? 


15ft® amwRT sRpRy 


1 . 's^Bfr^ >®Br an® atfiFW® (a^cBoat^), am^vnr « 

(1^. Jia. ta) atBRFta wi^t&icmsRr ^ 1 %# wini^® (NO, NOj), 

ana'a aiaw®® (CO), aymaifaat (NH,), attcsftc'Sfa 
aiB ian i ^ (HaS)* (SiO*), Rt^a J5®n®f * 


2 , atiww "Ita an® 
(«. dia. fa) 


atflhpajr sn®!?. a®f|ap m m\^ , m i ^e ®a 
sjsRia aRna®!. f5it«m t®nfa 1 


fiwR Ta*ia» ani. v wfa, w—7i3zo» 


^rsppW«rWT 


3. - 

iWwri fSrf^irftw 

( jv. l3T. 'srti?) 


% 

w.,-' 



. 5i!R«Nr aRFfe 

^■^ t ■^a>| — ■■ ■■ — »«.l«.*^.i» — i m > I S » 4 *n i «M. MM ■■■■■y^ii»h|..ii.i> II i^ w i w !■ F - 

•It®JfWSft- -l^w.. ■* (NO), 

wmtW (NH^ I 


4. CaTC'91% 

( %. fir. >251 ) 


wnurtii®, 

( NO, NO* ). l?5f^ 8R||W I 

■v 


6. f&rf^ifeyi 

6. j|tl. JB**!. fsT. 

7. '9W^3T. 

8 t%»f5T«l^3t ^PTS^'si ^STfsp fsrRrcfttj 


owf%sr I 

NO, NO*. SiO*-« * | t®^r 5i g i 
fSit^Ffr \s\^, 5rri?»r swR?» 

smsr ^ I 


9. anwiit 


8fn5Fli5& 

4^ 


10, f%. JJ. f^. iS^r. 


?ii? < fly ash ) 


!5»5R»T?r«fTiTT WC5F 1=16(5? gflf® 6Tmf*if?r 
SRF® ^ WRt sn «fT^rsr® vS !3w3r c5FT=r 5iT^- 
aai 'iswm csiii csr w^m •f5n«f f=if?Twft ’snsK^ 
( £«rml=i^ 5iK5r Threshold Limit 

value =n ) ip%?r wcif >a^? =iT=rt wtwjr 

SittCfl? I 

PrftRn « •ft®^jp5T® «infer« *wa»rsi 

"f5if5im%fr” ® “'Bm=r^tas»rt%5T% j?nt«Rr 
spot's 611011 6fi®^t5tf igitSm ^«w=iT 

WPP f^6(ff .sffm w*i=i '^rrffwm ®ii5- 

« natf^csRi Pipfw 5tt»fTiref ^ ?n1%, 'siT9it*oit. 
tPWvwT, 'smer^w WOP ^mor 6W5r 5551 onm 
3^ef flrmw ^ 5p?n ^ I >2^ smw 

H 

=PM^w IffirpTTsr »igf5r c>i%l5fc=Rr \jis > 2 ^. 


BTTSr# ® W« ®. WPT?r 2=P® 'SJ'^’ari c*irw* 
a€ttrat=i^w g6frg?r 'btsport w=i9fc«Rr 

^rtwjf Cf^p*ra 5pc?r « ?sFoni) 5?t 

|2mT?P=I W%5ft<R 5P0I ^5TO5 I ' 2 ^ 

^•fr^pr s si^r msiT=T 1. 4. 79 

WW? 31. 3. 80 I (8-45® w*) 

?t^6rtpJPii 6fl3Wter (961—1091 ), -ai'SlWii 

(53 7—61-1), '®wT?*T (latitude-28“30') 
mf?rsiT?»f (Longitude....87“20-') 
f^tor ij8fr^ « at^fesp ’sowpi wrBt- 

^ >fl5p^ ?RPw?r I '5<i. atsm 6T^6fr^ 

!»f5n^ ^pjigwef 'stpr spT^srrsT ai^n*i»5f 

a«6Re ^ 1 ^rsTIw^fr ^jpsRWjPP 

5P«tW8i aiTO I , 5r^hiEW ^ WPP owl 




c=n§ W 

aFftSw' 

« 

i 



3P!n 




fS'PTW*® 1 

fiUPTW® . 

sr^hsm ursT 

Oft^ 

^ Respi- 

3nstl^®6f IS 

a«TlW«T'WT- 

'SlJIflIflfWE 



t^nfe 5f<«m 

ratory 


IP’t^ 


®5T 



illness 

’arosTSft 




*i?l5i t5R 55m*n^ 

2853 

188 

61 

57 

25 

10 

Aj,A*#^*, OPL 

» 






m 9 efk a^te j»ubdivisi- 
onal #ilitpttei ' 

2023 

46 

.10 

B 

imimiiii 

j 0 

'■ ' .-'..'ll 


i ^««.___ -,_I_,-Afc. 

fSrwHw^- 









w fnwf ^ wtR 

! a ( W m \i^ , t%amPt fesrf ^ Wt ^g TH . fiWTJ?t*U 
'«wwrf«fiw» «jl^rH®an, afiRwsf 'wtw^’srt a^ 
«wnyH!wrar '^rsrv i 

55t® rsrtap PmrT^arpiir 4 f b R»Tf?T 

^*tm t — 

5pf) 'S snBf-^^Offsi 3Rf- 

t^Tfiroi^ !Vtf5f*r-31 <|*nw®'Si sr^ut^fer >aiR «n®t% *9 
sp|fiif3imnr « ^«fi11j»r atwR. sir 

vflSfffpTWi il1%iTt;ef <^«fTVR ffw '3 

al%wtr*Rr i -a ^maTRi 

f5it*rar aatsi^ isw i 

'tf) PfatJ^aws 551 ^ 359 ^^ i?m 
'BTW jasi*® 5T?r9r sjt’afm att? 


armpqr i PrypftiTt lirma wcacwa ca J3a» 
*fT5 'jTRr CT aPrata 'wftic'a^ t'sfir 

5FRr ar anaam^^-'sswri^^y « 'SRrrai ajm wa an:a 
'ara 'orrfenp ^ a»r 15 sra? 70 ijtarta ttaa i 
2) ?sm-?f?rcr *— atiataiaa 'sra aca 
caof I af^a fa^9P?tcaa wa 

:a ata^aa ajR atavsta ar^ \ fa^^ra aP^aawa 
astaarat cacar fasf*35 aiaialaa» « arajTai ama 
-ata aai '9 arcaiataa ^srr^ 'sra^ft i a«fr^ 
Pn(rr«»»ca a^aanaarat srajis ca^ 'sra atcaraa 
aca >aca faaaa arar <3 StasTf awra aai faca 
aarfina aa i Prc^a aaaa# aaaarara am 'S a%^ 
ercasa <Bnra a^ir aa msfa aimtaa acaa ^ ^a 
arcaaiatPT aata^ a»caia ( 3a< ^mfetan ) i 


3 a? wferaa 


Pm a^ara am 

afa'S acaia a^pfs 

1) g«fr^ 5^ wrair 

^caa am fa%® ^raam aia wa amara a^ar. tspaa, arar* 
art's', 'snrcarfaar. c'sa ® Prw i 

2) 'smaa »@ta tfjat 

'artfSm (Pickling fiqurors), C'sa <3 i 

3) vsa, s, >aa, fa. 

c^ « 1 

4) sfc^iS tafacS® 

amcarfaat, caaa, atatart's t'sirPr i 

5) garaa ca*facaraa f®it%rcBw 

ari^Tfa, cjprfaa, 'airaanfa, asPta*, artfaa* 'smf^ t'sirPr I 

6) viflfar^a ^aitaaa 
wa PrPici?® 

'smcartaai, ^caPw. cgiPram, artct®. artfeitt i 

7) firtiraa ?Piafa ^ata» 

PilacByj 

acaa am Prfe's 'sra^ra aw aa=^a ar«fT i 


aataa fa®iraa wanaa* 

^Rta ca saciwaFa aaviRa am atcataa ama wa 
?p®ma a?pf® <5ia'rBa « Jpra Pmicaa a^ « 

3 ' • 


«n5t t^caa ajtatta 1978 ifi^ijaa mta^ aiaaara 
mfsRa ama^a i cafamcaa arcaraa acaa 'area 
i^arcaa awt cam •aac arpmt a^irata gaa 




fS«nKH?r (Wr ?TW«t m umt m ^ wm ^ iwrr < 4m «lfiim } 

.fiv m ftw «9iW4 0srsmrw«iRi?*«n 


4 


*T^ WiPW 





ijfir® <tmca'a « 

®, «ar* f% 

g[#5ia a<ittat5fa ®<Ri15iWta 
(ijpper stream river water) 

ana area (down iatreafn 
river water) 

j) caraar 0.0 ppm 

♦ 

0.03-0.12 ppm 

0.18-1.26 ppm %♦ sar. Of wca» 

5.0 reTa <jca 

0.08 ppm 

11) atijcist ^ >fl=»cif 

0.1 ppm , 

10.0-18.0 ppm 

1 0.0-85.0 ppm %, jsa. Of. wca* 

6.6 OFfa ^ 

20.0-21.0 ppm 

ill) aTt^ranl^w 

aw •rtaara 

0.2-10 ppm 

iv) B^js arf%rcafa 8 ppm 

Z24-8.2 ppm 

w •' 

2-6 ppm* 

v) amc^at 

1.0-6.0 ppm 

10-20 ppm 

vi) cwf^a 

— 

0-025 ppm (9ffJTr9(c^) 

vli) aitacafaa* 

4 

0-05-ppm <„) 

viii) 


0.2-0.63 ppm (anaaaca) 
2150 ppm ( sfcpfa 
atcaa affRp® ) 

lx) caw 

t 

MMM 

0.33-1 *76 ppm (are*5wca) 

1029 ppm (acaa ^Sm 

1 


•nwaaiffifw) 

\ 

X) ata*? 

»^l* 

0.01-0.02 ppm (unpa*fCff) 

r 


6.8-8.2 ppm ( acaa 

mcif a atl&w) 

■■ ««*•• 


^IWifir ww» wiff? afiti^ w 6iw«ii !?T9n arat? i sraitfiw yta wa> ^snana faiiat? ^iT B r a » rf^ « 
« fswaa sncrt sRiRf® aptRaraaRW *jfa®M tv^tsia qw i CT y %i» m»T , * < fw fi tf 5 >agr 

’Jwwnjy, mir 0*002 ppm., m mtw ^ mi 

'Biniui^nBT, w*T5T, ^sfiaan^, faw, caw, ssrtac3#w, *fWtmif #*i!l(% tflrar iwfl 10 w isa? s i c^ a 
ii»if5iim ?f3ns ^ war ^#tJwsna ^ ariHwr 4 mm 4000 w i 



mi00; 1^5 
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Bfltarwif W 'atm aiwwr «n?rciT5s wwt 

gfiiB i wwt •Rim 

tiiw «i? ?tr *i«W2R-ii?r ^ «a» ^ I 

sm^ ®«i5ir faw arm cvw i 

junr «t ’SFfJ m^itu >R»w ' cw [ citn ^-srm 

ATM^msi 9im«»3fnfij? ( w i 

^•Kir '■m-anpjOTir itr§«fST sjrjgr^ ( 

9 ^ sfiiiTBrsf spin m JR t sna sttim sr^wf^rs ■ 
w®f fpfsf •Rsr-3jrjR«f Pro pRFflisro <it5?r 1 
•ffst^^rsr mR5« vm'STTOinr ?pbi *i ' ^av i 
'mw sRfl-Pi/l ® pat^csfifl mm ^Prc^ ew:« 
'Biw^ cffWMR I iii? sn^mr wpn csr? 
Htcsjintflfl art® firm ’mt mftir ^itJron-^r 
Piftieirar » 'W^®t iarc>w^!:iTa ■Rwy 

aR? fffrm ^ 0*01 Plan lamBi 5 ^ ap?K'® 
*m?r I cap^ ^mrir tiprfiR:^ ajw Pmc^r 

JRw apjR^TRf *mT^ 

^«Law I >ai^ wsr ^5mt*nir;*Rr ^rc^ra 

«iw» iSi^m iRPiw, m-'siiaiiH^i aspjartafswn'^l, 
Pram^m mv 'srfw 'sm'sr 

aT«it?r •fw Piirapr^, sf«i#^Ta af®anaRr « 
:aTt«*w?fei I PrPffw 3Ta?hm m«rT csfc? 

^5ff^ Pran«POT w^lnwTsf tmr rsrc^r FfJ^ 

Pif^ rartaf rsnR ^sRtw>r^, wntr-ianf^, 
asiiiSpRF Ppm, UT^appR^, *fTRn-&t^in5, 
^aim. ®*Tinaw « aanPrf^fgt'jy I tjyra ^i^PiSi 
'8'5BW«r 3Twra mrnmir stcrit erjw 
apswiamw 500 c^piffi mn ars^ir ^c«49>i 1 

'aresRT ac3Pi*r twv mrsjmir =m ® g«frt(?r 
Prw<psf:?r man ^cm?r 

ap) 5P5nmmta^ w«f Prfw^ q[f^ 

^ 3pm MU mrsim ^swat ^ 'sro *nm 
^ I «a MlTMtCir Plf^ • MIRFt^ « W-miRPt^ 
Pm-M?in«pTw» 3tT*naro aanaft ijc'sr m 1 

m) mcmu ww» ©t^Mjhm srsTsam ^pm 
'anw Prtw aiaflufw^ ® MmliPr'sertBronTet *ra1am 
^Mn Prc»w ^ts9TM a^icw m \ 

M) v9t T a r <p r ai PrPm Pm 3T<in spanman^a^ 
Mjiro war vmn^ wm wsr MPrmwR wcw 
wpfirMiMT m spiTRpsT I wgflr*fRT mJPiw wwRr 
Pr^ar mtwm wTfM iram to ww fgRM HfroicM 
TO I 


—w aw t ff M w ti v^ms m csnw^ 

wrw 'sm-Prarp mPrt i js^ tom fiaror mst 

TO TOTOMTTO TOTO P^M P'TOtir, ftmrttM, 
v s ^ ^ am^ mm wntwt « c^nftipwcw 

Pi«fw pRp& Mm I iflM wtij-ifflir pri wgsmit 

«Pi ?r M t »i i y afepR wrft *r<^ tot mts mto Mm 
MW ®fpw 85 trsPfwtera ( rafrow Mm 
MTTO -flTO ) M4»n r pPS ^-WiiPTO CMMt« WM 
TOTOicwi? vsi^ TOT 90 C5ftw 105-air Mt*n 1 
Prfew >rT3tTO TO csfcw wtmt TO ftM MTOir mimt 
mPPBW WTOT MTMT Mpf 

w) 90 psfroar Mm afwPrM 8 mpSt to tom 
am to tomi 

m) 97 crsiTOat Mm af^PrM 4 to tom 

am M*cir WTO 

sf) 100 rofsrm Mm alwPrM 2 to 

Tom aiMM a^tir tomt 

m) 135 twfrosr Mm PrtM to 1 smcto to 
TOM am TO 1 

MmtJMM W^MTff MpRtW MT^ MT '^P^ TOT MTMT 
w^M-Pr?[CMir I ^ irwptM. cmmUw wtrotir, 
TOM cw'r cw*?, MTMrtfin, mt^toPtm. PrtaPfM. 
^MMTTPrfS CTOS TOW TO TOWWCM WpPP 'jawfw, 
iM^Mwnr q^SMT, mPim 'sr^MfwPsir to, towtor 
^SMTO MCMTCMTCMir TOTCMH WMI MmMJMM PrCMMWtCM 
MT# I aMM sr&Mt'S WTMin WCMft TOMTMIM TOW 
TOCW TOCW TOM TOTM TOC? aMM awfl^ CTOTOS 
CMTC'^ aCMTMCMM WMT TOST TOT fwPT 
MC5R, “TOM TOTO aiMTMCMir tTMTOM CM^ I 
TOMMim mPt Min TOT TOTO ffePp<^TO ^MWl-WJ 
M*C1I TOCM CMtMUr MIMWT M*CM CMM vil^Cffl CMBT^ MCM 
TOMTIT TOC? MMCPCir MT? aCMTMM I TOCM WMCW 
MT^ Ml ^®r MT^TcW mTMTir TOfTM CTOM ^ CM^^ l” 

MmMJMCMM '©««>% cm TOIM ^MUTSpI 
pPMUTM S— 

m) <B‘^M«f«r CMcm Piif® Mm wmicw mcm wto 
PrtwM TOrrornTMiM to® wtidMMs MisMifw TO?nr 

TOCW TO CM«Pr CTO* Mm CMM MM TOMTOM*® 
TOMTO WM I 

M) CTO* Mm M*TCM TOMTM CM MM;, CMMtCM 

‘TOTOM’ Mt Silencer mmtc® TO® 
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ji I 


iwf 3WJST ^Pf =n c^TtfliW \ ^ ^ 

•f) 5(*r!r’BWT?f ac^sr^ xwiw 

•w^rtr TiitirT 8B ^^irw Hrw/^BTt 

aw/i?ff?r jirfsw 5r?nwT^ sort's? i5Wi ’W5W 
flftW aiRR ^ I ' 

*t) frwjf^ 5?^ ^pWRsn 9rRj»(^«r fs^ftw 

^RWF?[Rt 

war's®? f%w«PR ?a«f ’flTsrW'sr. 

canit^, a^ ai^^r mv ^ ^ar® aawRtt? 
Raar ^ i ww:a vaw iwv sittoa- 

ww alSaF snaw at fapi wjpr >51 

aaana cam^ 'srawa awi i ^ 
nrta ^c® ^RTWa, Pwaf® cat'v ww 
apnr arataa waaa—awsfr"? vsi aitatra 
*51® *5R, ®Rt s 'JTsiwt^r spntrra sm \ a?R»r-ji 
'Wi^a t®f% ®Ttaa ^a nrra a^r 
wra, ®T^ «gai? ^ a^taa i a?ianaE^ wpr 
awa atat® i^ trrc® af^caa Ta<gpt® aaw^l 
fSngwr^a aaraa ®Tca arfa® i^ i 'sra's^a 
^aat^ 3i»pra spat ftat aaia^ 'sifat fa® 
ca^txa aPsaaa aasptnra afitm aaa farm 
•nw vaa»® wspfiRs atata ^Stataa 3PRii:5a i ^a® 
iia*® pfaipa, aw? caij \ 

t%aaf®?rT® «iacaa ata ffl®isft'5®tta 'srf^®i 
3R aaa aacaa ^ ®at caa ® at?w 
a»at aca Rt:a ^^at^aa awtatin (target) 
®a» TO® ^a arc® ^<^araa ?®r sjaa?f%a aawp 
at aa i 'aaaf% »5ta tit^S, wm »ft8fa 
«n«®. f^a gift a aia waatat, g«fr^ tasfairoa 
Pita aj?a Jif^aroi carat arcc^ ^%a 


w«fti^t 'j«(^ s#»t 
,a»«t 9 «|% fS^ifrtw «cwat av® ‘ air#w 
aSWfWiff 'tutaa atat ipi 9at a^aa cfW apipa 
9aT Rt®a siptufar® ®a{a*it attna aca taiai^- 
taia saff acaf i 

* a%3m:a tsraacaa atiwtfiPf® ara at r- 
TO att ^ jjta tftt CSW4 aactt TOta 
at taftt s^jaa tfiRt wta tc® attt i ®ltca 
caat^ca jf^Ka^fca f^nrarca ttat apraa ^ at v 

Rinfrwi 

1) Environmental & Industrial Health Haz¬ 
ards. 

( A Practical guide ; R. A. Trevethick 
( Page 132 181 ) 

2) Donald Hunter; The Diseases of Occ¬ 
upation. 

( Page 1007, 944, 988, 946 ) 

3) Industrial Hygiene & Toxicology Vol. 1 
& Vol. II —F. A. Patty 

4) aPrtaa ata_ ® arcara-it aa—atat cttaas, 
a^mas.aaa at', sitat^tn (wtrsps 1983) 

5) a«fr^ f%tT9«r ® aftcaa ajta—f^att cttt. 
Cultural -d- Literary Tidings October 
( sharad ) 1982, Hospital Recreation 
Club, Durgapur Steel Plant Hospital. 

6) ajaaa® tt^ srctt'sra aiactt ^att 'star 

—t?, 

(c®c®5Taca^ spaamrt^Ja sirl^ fafat^ 

—warowt afiran, 5^ 'i|a, 1981 ) 

7) Pft f%TO att afircta, waasTtttt aUrvt, 
1/9/S3 



IJRatpwni' 

Pt^ie Xibeuf 

'’fknsmrif! jrarS’ a yrmm^ 

^«rprasTi% WI * 


^,1338 'srw*t 'sitwrar ‘9ffln?5’ 'ifiRfnr 

3jrw®5TT«f ?T^ t=9f?rcif?5r i 

^WW®?r crt^i iJW®’ I fsiw 

fijjitp? jaSt^ ^srioTw arg? ia«f^j ^rt?n ^rpsrt f^T 
^f5i ^ I f3rm Trc'STwmai 

‘^njaiT TnpBw’-a '®RTsr's 's'tir 'Sfw 

w^ft swnPr^ ^ va^f^i's 

> •w'® g'ipm^T o ffjr f a rmni ^snfvain? wc^ic^ i 
srt^ vflsl. 'jfm ^«T ;^t'8f5T^ -srctfi 

v9^—vS 's?i 5 t 1^ 3^!:^^ 

SIT I 'S® ^asRi? 4^® ceiKfT SIT f<'3»fc'sra 

vTH'f^^ fpfr^ srr, ^ f^sr, 

TR5T '3 5rc^'T»(t5r tamf^ an 

ST'S fffCSl CSRSR 'STT^tCer 

raw C*ra 'STCap® ajrnT? ygifficap?! sns ^ 

=TOt ^inc5 I t%*fT 5=1^, ^ *rai^ w«rT '5T?[ 

’(pr^ ^si. t?iivs tsnsTT ^1 

a^iara aisngn, “nsrr**^ 

arsfST rara*^ »RTsrf%^=ra >aai5® sj^sr ar^sf ^T?rs 
^raiTE I ^ sij*Ri farraw f^, ^ m^5=n 
3^aRT?r msi farsmsw ^^pfsrar *Tf?f«ff^ aren 

^BTTap K FP I ^*m«RP sn^OTsnsf '«*f^ 

SR, ananaiit g fWT-ST^sapf^ WSft'Zra >9ap asiT^:?'- 
^ ^1%^ I ;gT<j?n ^T^m 

«jftoif®’-^ a^MifT arsiOT ^*IST 'SJT ^pf* 
anwnfft 3^ra I asnsiRi 

arcsj -fTWT ifl t * -sTTiRi ftfSf fap^cqai wrra 
SR, PrsPTtsra ptptTW «if^sraw'3 farg^t f^waret 
aro^sT vsi? fsRiwfl .■5fa?^aRisT-g;»tra 
sjtwp® ijra ^!^raT?r 'sr sit ^ 

ww raran® ur^si sn i 6 rw® 54 ^lar mera 
wrtni %sTra p#r 1931 ’^’#iapf i 

^wT*5fW5ftesra sti^ (%<*! *m^ ^ asf^ 30/31 
ssiRRT ’sican^ fawa^P%*r ,«Rfnf fSrafra f%^sra 
gr 4»re , ffrev « ^ 3iT?ifiRF ajR*ft?TT« ra 
, ^snft' 3Ri?STf M99||-9fT9®^ 


*fra ajTB ^ fsi I capT^T*®!'*! 3®^, 'BlTC«T%^^5RTtT, 
:g»eTT-55^ ran5T*®TSI 5f<«m?R SRT ’fi^T^'^TRf 
ra stf^ sT^r?! ^ >a<<isi« asianr^ 

o srrratfsR* iwar^ tarsTf^r^sr*^ 

5i<»m, an*n ^ tR iisrsj® *r;^ fsi, *RT*}far?KST 
^ ^?rc? f%<»r •T'SFT^'ft?! SHOT 

24 an5t?ra sictni^ 1 srqT'S^ c<Tta?I^ ra^F 
PlRTCSJ sranoims^f^PTIT I 

si'jtsTii vs^ ^stTfaj^rai sr^raf ira fsi, sntjiw 
SJSI'S STT, 'StRap f^iiIT-’«4*n,ai Piai 'Biraa asiRrjsi 
i^?ro? I ®:i^<»T >‘^51’^ racs^ 
w !^*n-'a*pf, fpira, *Tmait%^n:sr?i 

apT^nii'snil ..^STf^ spT®sr ^5lf^ 'm capWist'SI 

3^^ *fra srari'STPfT’^farmisra Saiaf^ smr 
'«5s ?Jra tS^*1900 ’5^’tT I 'ET^ (arw «iet^ 
'3s?F smsri^ si5n«RT9irfwTtsRr i apiraraf 

\a ®R!sfsfcv!ra vSisR sTsi^ai^ rat*T !5?r rsr- 

>HS)3g T?f ^?r ^«R® ST®'fsi I 

asjTRsi' mm^sTTsi \5iii f^^ai R3ssTR?r i:3t^ 
ss»r%^rc5T?[ ^sn$ *rac:E3 iimsrc^si i 'sr 

^^srra • ( ar^sn 5i^i:sRr 9 ) sn^gs- 

fsi®^^ « fsi®BRT(5^ ap^ntsi?! 

va^ 'bi’tk'F wc^sT i f%^riR snfSjvjiF ai?T 
35T wif^ srr 'Era sr^fST “fsi®®n astHf^fsTv 

far^gnssni ^ptst, a arsrcer i^ra sn i rsi?r 

West'S wsrat ^ 'sfste'Eai far^tsr wsri f%ft^ 
«r'e '3 f^f8>ti®ira 'srTsnstsi i ra wsr wsnraat 
'^ra ^Tc'w WR, f%4w-anf«nw w 'ansr wsp^ 
3g^*n « 3 T"!r w=n W59f'=fffT ?>fTra iisisi 

wsi gm?r-ra'isT wraH? y R ra-s wsn i 
^ ^ursi '««' fin y nsTsi f=tsT*f'sT '^airn f^sr 
wsr sftSf® *f|T% j farraw w:is wif¥® 
tarwf^CPRT fsTff fSfpm I a^ wj-fletra aW ^ 
'sTKsra sraafF^f S^fsitaRn ra fsrstsi ^ sr’ERwnra?! 
ra ^s^sRR wraf^RR, «fraa ai^sra Sarwf^- 
ra»^ Wf 'SffifC^ WIJT^ taWf^ f^'SR'TIT 





wi?sRr?r cpwSnr ^ a fSuR sTSTjRij 
W. y c^ffeyr* ! i ^(Sr? «W'« 

awrt* tt)»m* wan <a sp-wst *itci@=r I «ift«"rrE»«3 
, fi ifny i g; ^ i'^ «rmw?i stRsPrfSn;^ «fT»Jti;5n 

wc® ms, ®T a^si wwrsi i cmt®?t 

yrmrsr w *rpnwf?r »rsm?!W w«f9t. 

®TW?r ?rw*ft^ ja59< ®tOT?r srf^ *ffin«n'»r 

a srwi arr=ri *!fr®5aT al^’fK® ^sjwjr atcpRr ^ 
?Rng anqr®T?r a w«rm ms ®t am«t teir^ 
fSrw'^r ssRTi sm f^i, >a%®l5 m 9[f^?t%artw^ 

«R^5Wfsi*’ I ®«fs? >a^ ar^-riS *i t y i ^Kw ^5|rw:i 

fS^Tfua 5nw «afmr art i?r*r «TTfir srr i 
afg apw® »faf ajw® ^ sna*-f5r®S4t® a 
faatim 3TC®Jwarrsf spfllt? 

NgnraR ®i ®'m «if?rF?r 

c*nr t >ai| a ^nfljusi 

<a^f5 •i<'5?r a^OTTaR at ISwitt® ?rfac?r air^Et^ 
a*lW?RI ^ ^sRf R a’!!? ar®RI®f "fTR® C’Sfttyr® 
pfH'f^iRR •fj^'srryr f^®i?r 5i»iir ’ija fSraRRr^ 
f2RT>R fSrcir aca R I 

fSryirsra f^T®?r an 

^ # 

•TOT^ tanaKa faJ®TR ®t aattn ninT 
®T cntartc® 1«ren 5n;®i5Rta ‘apSm 

artfri? fn^Swn amana arcn afa®5®rcnnT 
aRyf^jsm ^j^ra aaraftrcnt ®a4^® «CT%yR, 
vsn^ raTtf%sar5»ff?r awtafaras arn ani? 
^ af^fnaacnn anjRai fwnr<»na a»nc® ana' 
acaWEWR I atca a'rom ntn -at amar mnftw 
ca, tnwfSra* f^nafa • fntftma afe P r ' gr t nn 
qsrnar^r f^<nr an:^^ar^ nairr ^Sffe® i ®an 
f^nn ca mf^ran nns area ®7 ®’'T?rT 
arrac®t amran at i gpia aaa annT«pna a 
^cw^ ' Swn i cag ^Ssp{ *ja. aaa ^Sarafnaftcan 
faaaaaj? 'WKaann faawia^a cai?® aa*t^ Rsm 
aa'TTBn sm wat® tataa ®aa at f^aa- 
sfa aata f^, ca fane® ffe®t mm a*nwfa i 
<Msm a®r^ taa ®Ka. f^taa afcn. atna 
a*aTafeT ancanyat a»naR anaan na i anOTta 
f?i®itca-s ne'i 3Rri® aRc® Saa^i^awfin ®aa ^s® 
naect jaDT ayytwa \ . atty aaiart ata^B sjss w, 
fa B Bca n af%f^a arfnron anesnar ®ncair ms 
anai*pan aT®-sff®att®n v®, aw wvs ^tnr at 
ftcaa aifflu*!® ®Rff ^ra’iffi® caar ca® i 


TO 1900 TO Iff* ^ 1%TO Utwmtim 
Tiieory at aHj awwatcan ®a®taaT r 

toW 1b i»fflr<a»-aWIUiltWitr MW enr SSVSSWWWtCMW 

waw apfia t*Wf ia®tta—aw atata 
at^ aatawf wa® ®n)i fa tca n atntt aa® b 
t^ia^armw tatart ww*e, annt^ ® antisr®-?f^ 
nwT araa af^n anatn-aatn acB wanro ^natti 
aq®n TO ®iraaRa aT«Wf am ati cataaw 
an< arrcTO* at® amm aalSB -atarcan a®# 
awam ana^m aa i' 

-sit fsRwr aar«fl%iwcsm ®0a ItaasRm 
®Taa® fN»'ef5r ca®tca awayam ®P®n 
wmmi at lifBca atfercro aratn t«ftw f^reacaa ®m 
ws ^fa afa Baam TOtar f^®a ®Tac8r 

-flfB TO® arnaattf ac ac*aa cat i ac®T g ata 
ft'wean at aaBa^rcan avew ^can 
^>n{[BT amar arrea -a faa® aca ?m '^rcan ®ait 
caar i araman BaraT«ft at ®a^ ftwa aa® 
a®c® at eWtarm ®i -sifg an i atat^ calf^ 
®ac® ‘af?rwr’ at^rt ca -irfear stf®!®^ aaaw 
-flt faaatfB aa® ®tat -aa# afSp^Jy afaisa i 
-aanatca naa^®r ® faancaa -ana nnram 
awT^ at^r® nc®t® arena ana we® cafa am fa i 
caw nc®i®atn nme^ aamaa nerrsFa ‘f^ c®na 

fsrea cawa at, at^at faTO^ nTfac®r cana 
nc®® taca cacaa at’ ftB® f® at ®tfa at, ®ca 
at^at fama ai ft ®? cn ®rta® n^ a® ®tc® c®ta® 
mwa cat i 

-st faawlB caata Ptaca c®Ta caaat nc®watca 

anac? ®Tfa at ®ta, f®ft cn fasacaa -at 
n?®B "stf^ a® »na^ am® ®T TO'®ta« 

, TOtat an \ an affa® ®tat faa'tta® taarr® 

* ‘catn-n^anna’ at ‘ca?n-®itn»Bita n^arwa* 
s!s< 5 _^ aatnRnptcaa a®f§ aja an, ft®tcaa 
cat ^ 5 tt%®tc®a la® aja acna fnar^ i 

1880 ' 9 ’Bw Of ®ta® mn cnc® Orw%T 
TOa' a®n ftf®a»rsfOf® -sa# nnnn ften 
^ c®ca a c^fi Ec n a i -aa^Br RRc®Tat anne® 
cmr'TS ntnea awe® aftnat wna aiai ac»a a«it^t 
caOr, B®« ?F® a®a Orfroa® a«<Wt jfNfia -aa®n 
aatTO ®w« <at anWfta -si® a®fB ac®a 
^TOT cat ac®a mtero ®wcaa Baa Ow'a ®ca 
tt®i4 fat pttcaR Jinn -sia# ^ can ®ac® to 



' •JWfiBir. 'ft / is 


9W5it*8 ’'^' 'vft^lNr' irt^ '&9im' ^ ^ 

<W9ft ?wr.V «Rf5t!^ WWW 

*W? i%ip®w«wwmw WTSRW I 

ilk aitckisw W Jjf TOftpwJr WT 
5!r4#*rwiNF CTKff anwTWT aji^ m*frsRr 
wwir !ii%w wk 1 ■•jmcw ® ISr^sri 

^ ■\^ wt^w*? ^iTWit ^Hw''aRWTw 

^4ww cwar »vTtc8rr sir i 'aisTF. ^ ^ 
mw-fwsi.w *r«%w cwrsT f%«r s^n 

Prwt^tisn wn cww «wiw5i i iiwrt^ jsr ^ 5 ? 
cw^&srtWBf^ <w \5sit%^»f »TWP«flir arrs c*P5tic»rf«r 
f^spr^ ^^wiwsi, 'asrr*iTcsw »nKf^ ®«rsi cwtsi i*» 
RiJ. 'IWSI ^msfkWTCSW W «rT5«fT?I ^3IT 
Wlt^WT ^ ^?lf5 WIIW^ IWW 

ww® *f«i:*ft5r 'WTW j 'sisff^, '?gw 
w<^^^sT *fFrTaff 3 iPrn^ «rrsr«fw sn^rwr i* 3 Tir>m?r 
3Tin«nsi w?ri aitt^ ^\, *n?refr sqfsrwtrw i?r i 
k«w, c^»ifT?r ^rtffjrttw ^=5 wt fwfsi s^grcw ’rrsnwsi 
srt I w^rrsrsr wTn'rsr sirrw wrw 1 

fwk 3*rerc5R, '^iTwTc^ Jiwf^ fkapjfww aww 

wT^ irw wr sj^, nfw^w, f^ c^w 

wr i?'nkw ® kfiJpQi's 3{^ I "rtw- 

werrjT 5 it?T f^si ‘twtirT»®T^ a?r? wt?r sr^wflNi 
siTsi uer c'J«»wi*B?5r gnww 1 1900 fwfsi 

a^ sRFiw^ 5Tn?K5iT ^ kflis?j:er?r ra snjwwer 
^ kwsi ^nw 5?r«fT^W sr'sn® sut^tfir- ’fTs^rr 

caiw, a?r< a^fprsTwr^r snnrrt^ srsiTtnsi® ^51 csr^r 1 
ym ^ iRTw^t *fm«FkP!iriiHsRT5i raw«it 
q?n«T’^<«r'faiWTCsw 55«T I 

kw si^Mmsr'kwrsi ^^» 3 r 5 rc?k k^rrfe smis^ 
^WT •wQ?rT I fSpf^R^r srctfT^ wt^rt cew wrw w 
^nsfetw kjnw ^testt ^^tuftcern r?!^ 
*nRf%twi 5 a^r Pijiil^cflffwtf^ar marc? 1 ’‘enr? 
rSr? ^ a«wc=r a=?sfvfi??F ®sjiw4r «if%fwt 

^*TBlvfcw w^w t 3 FT?T%r 5 i stai^nRi 3 n?rwT kwciR 1 
ali 9 W»*W ^C?T*it WtaisiT? !p !W«f 5 I® 

*!cw *ncar sir 1 ®r«9Bf, •wflcwar ^ w ftk* wr?r 
sr*it"r ’TTwart war «rTit=pfer%sqiff ^cw® i ®ii^,si»i?r^*r 
a? wnjTwi^ mans? wt^^mar mr«m kcw 
’•tW a?^ wr (SffWsrsfrtir asn^w® 

*K«JiBr I s^taw wrar® c a pfi^g tn arr^rwi 
^f9 *frar®r»rk5? sjc®w «fry y kc ar^cw ^ r wt m a! 


g f an r ft r cwnar? ? ' a w=i carit wctjw iSwartr f&w, 
kw *r«f^ 9r«!wrtBW •arw 1 

-Vw 

(^ i 4)wa r ai? ?rw'wrw cwwr»&t'sr w® - 
fsmsi sirsir 5#;irar mr«fmr« arrHrmarw maparwrcai 
3r®w mar® f^w^arr w^rcw pr ^kcw »fnr- 
ftswsi srTt wrcw to srcsiw-wtow caw mr® 
mm csi*c*f I amr Im. . torw? 
5w\c5nr ®i5it®Ti ^5"snwr «nw® !?w *w'w 
wr^rcw ®a? mcaitorsi writer fm f^fk to ^ 

mc?ic?si <Ei!jr't<^ 5if%? afrSrcm mrtar caw tosi 

kcm cpr®arrar cr»iT® mrmar mww msr aar 1 

f®to, ®rr^»^^sT %? m«f wnw wjb amBcn 
c?'^ mmar=r 1 fm? w*Tcsrar awfw® f^ispr ?«r 
sit, cari5 am^ iRwar «[?»$? kcmftrwr 1 awrw 
24® m??t cmcfe csfar 1 cmi? 1924 ^W5rw 
mwT® srm mg am^f'k'snsrcm a'i^ mami Tn?§ 
c*ifcm ?i®rr rnmarsi i w’r?r msfwtw 

yfjt, ?c5t fmw carfficm wrai'rsi wrmar mmpr wear 
spm mcatsr \ ^5r?r i^tor^ 'srtw arwcarait wtsrr i 

3 icwr^ ^gar a^ aptew cmiaii'Bw w® ®Tar 
snfSrto fwf® mcar kewem aRsf&^sw^ 

marer sit, «fm* 4 r' totcsiar am si^ji m^rr cmr 5 ii»Btsi 
ar^mraresm® mr fpfst 1 a^ snj^sr arjmr ®cmmT 
marew fto mg mirwsit 7 r?«rrr?rii ® 

mmm mf»RPt sr^w fmf *nai«rrar 
m^w'si® mcartorsi 1 c^ maimar ^ 

fSrcarc? emrarr^Brst mmraisi 1 mr farwr 41 ar mw, 
mr*rj=rm tortsr a«rsi® ^nr'® a®^ mn wraic'war 
m^'rw'ii mpfrsi ( 0 s Satyendra Nath Bose : 
J. Patel Pablished by Lok Vidnyan 
Sanghatana, Maharashtra ) 1 torcsiar wwcBai 
ci5T«rm mwws^rsif aww mmS® ^sirs^i Piar^asimt^ 
tor^ mwissitsr Rrmw torsi mwt 

w'rar tojffficm am 'atc«i' 'swwjsf cart«f cm??! 1 
imsim t? sf^mclSar mm f^fsr tow mmc?si wrar 
toma w 1900 crnwr^Brsi amwar swr 

fncarl^ iw k, wrar 24 Br ®?ar cmsrto am wr 
mwTssmmi tor^ pw 1 w starwar 
marmar mw ^?t ®rr«tof nmsr'tonar ®p»® 
mart? wrwar mmw. wrargto Mfar^er mw 
meat iRWWsrrcmi msri r * .. 



a4 ,9llW0l 


fS p gn^ w«Ri» 5n:'®w=w « 

^’•nWtsRr 3Ti:v5j®r=jT:«r?r ^ic^fjis WWffSpv- 

'stwrij caR vff^ ’STsw «iT^ I fiiwit^sr 
WITWf W’HTi? aic*ff ’Itcair WaW WftafiTt 

firyrcsraf afwftii c9raR»caff 

aaro'^ ^RWSFitTORr ^tfira rasf apaRs 
sptrsr® f»ms <5fcr# <$ 'BiRtvs ajrciRt# 


4 • 

ww URtQi 1 ' «fiw 4!^ aiK^JiTH* "prih 

4WRJW > 

^tuoR I m\ * im «Rf ymmm 

RflSt ^ WsJtCR?! aqp^'V^'l I ^P®»?t9T VW 

asnrt sictstw vs ajtgsanrf 

j*5l^’<-*f2jap«f vRf #afR pc«t|sq[ iTt—^a^tC<Wf 
CaitaRT TRiaWS I 


^nrfhwtr t ^ffTwra 


wsTt-5 (Calculation) w ^ « tanrra 
arsTCsrt sm, mt? w^arsf ar^i q £*ra^ \ 
Vf v? 'saT-^K«r?r wts ^asjfsrt w^=r asaiT'SfT. c^srarfSi 

im tPRT tapf ^(&9T fffisr® I SRafT s^TS, msRF 

Sfaro w f^«f 'STCar 'S8T-55T9f 

ajf%RT:i flnts^ '5«T I vaiT sifRr«f wro 
^f^ansi spnrat siTfeap ^ nRr sjT, 

aR8Can*f Ptc® c^3l=l W«fT?l j« I '®iaf 

3T^w Bf®»r 'sef-'srm JiiT'Sf a1%TO«r?r 

C5^;i <&aTa :n i >3^ f^ra'^n? ■sRifm 

c«ft a!iR^w?i ww =i?r—i^r sn*n 

^3pH pT?r I vsl'ii (fl?r §aT?r 'snfaf^Tii 

^ I W9nf?n?nsr as t T f^ gR r 5q»tar '^ar 
»f«RT?i '^fSw^ i caparer 17 a, 

*f%^5 *itai«rT« j^t i 

^can?^?r aiTSf!, rsfRrs^arir a^-arcsRr arsj'cw 
af^f^fif 'OTwtvn^t^ I *iTr*fT7ii?i srfcro^ 

^ sn, 'SJRiarfSfi® 's'tu sng^ f^5T 

^TCHfU 5^ I ^ ;^CSRl -Sfg aifa^Rr 

55^9( ■eifiini ^cBiT I nfefaTOFT a«^^n?f«T'a « 

W \ tatsr nreanfm csnHm wr anw»rt-afTf5fwi, 
CaW^HlU 5Rr fpRP l^T® 

arrarat, waiai srfsfw f^war® pRsn sfwr ^Sisvs 
*fRrer art 1 paw f?f5f ww ®Ssf®t-rf^Rir^ \ 
«j| ®f8wr®t wtfRR ««f-®Tt9r9 twrai? q®, eip^flw 
arapTH® WIRTf ' CW^I asiSTjJ® WI® «f|aF® I 

•i1®f®®» « w%iiai *f«r«tt 5RraRiRn:«fai ®=n 

* ^Wjpwl 5 ®, 55ft»rt-712613 


!5tan«ff%r^ ®TtSran w^wntani stot arossf i 
fii»®iR wrI® WW 5RI ww w:®T ®r?r 
cwt ^«anRr®r Pa«aT arRt s 

^5l?lT ®?f2l, 

sin (•c+i3)«sin «t cos j8+cos «c sin /3 "'(1) 
sin (<.-;3)«iSin «c cos yS-cos «c sin y? '"(2) 
(1) « (2) VT< c?[r® W'3?n an^r— 
sin < cos [ sm (<+j8)+sin (<-y5)] ..,(3) 
ifW an^, 017366x0 99027 w vws 

I 

'srraiw ®t%5W cafpa* ®Tfsi— 
sin 10® wO 17366 
cos 8®“0 99027 

af®?rT? (3)*sr? ^ir waniRf sjfRr *rT®«T w«,— 
sin 10® cos 8®-2 (®Ip 1^8®4-^in 2°) 

ww® ®TfSm ww* ^ 
sin 18®-0*30902 
sin 2®-0 03490 ' 

.-. sin 18®+sin ^•0 34392 
w i<sin 18®+8ln 2‘»)-0*17196 

0*17363 x 0-99027-017196. 

R»rf^ afaf"® I 




. W3^ mm, m 

<»irsit a if M^awr tsifSwmv nwrt^ 

9im, ^ gt«tt ilm »H t *ftyfT tl w »t i fir(^ 

i5it*fincw?r srWffw «n?f«fT 

I ^ 

»r«o^»i 3TWW CJTf*wtc?r?r imwt ^ btto 
<IJ*R r ww ^ams 5WWar can^t 

TO, TO '«T*Rr Rj*ii® 'SP'ftWiap^t i 
9® raf«ft «R(p»*fTO 5fiw stTOwto pTiWSR 

'Brf^'ait I q® C2f^ emn 

TO TO* t 

5iirmr C3ir«?t * 0 1 2 3 4 6 6 

«CSTTO GS^ « 2® 2^ 2* 2® 2^ 2® 2* 

1 2 4 8 16 32 64 

«fl«R, G5«ft:^ Tots to to arf^ TOniT 

:TO 3TTO?f Gjr«7t?r ♦npf'sfw 2-ia?r to sn i 
®T TO '5ce(r®?r G54k «R«f8rR* «a^ srIiPTO to 
TO TO CTO *TO t 2®-1, 2^-2, 2**4 
^TsnfSf I 'BrfiRffny, «TO?f ■JT^TSf ^irf|\s ymv 
CTO* fsT^TS TO *nc?r i 2®x2^«2*’^^-2^ (a*" 
xa"-a'"'^")i 2-c^ ISito f^^nc^ *«rc8r 5 tto«[ 
caHls ac^isj*® wrow car^ to?f 

TOfirtR TO I 

TO C5if%TO ssw f3r«i^?i 91% af*®TOP .a^p® 
TO%%ss fecBir smroj =toit vcsar i 


A e B 



TO TO, A8 ia5?»® fsrfSTwft TOSCBf 
CD D«ifl7 iaf%\cir w?f5r6r*#gFrc5!r ftw,'® i to 
TO, ?t® stto parrs w TO«r,-*sfTOffi 

A cw 8 T^feircur, to C cro* D 

I -aTOT TO TOT TO» SfTO >I5J% 

%**rjr •f%CTO ^?R 

’TTOCTr ©TO* iwar %>*t?r 9 i%cto «aTO57t3r 

TOi m, Tost ftT»*T® E ft*«frs ®9f%8r to 
’W WTO TO *f%w*! BE jyrcTO TOrs^^mfisw* i 

4 


wRr»ni 25 

m TO3l^ AE-W ®9fiJ SWOT TOTOt^hJlW 
CF-^ part® TOcar i csrtTOv 
F-TO BEHff aT * fT®f TO TO toto \ 

CSTf^TOjkS TOI tj f TO 

CSTf^tro « -WTWj^ TOJflnTO ^TO* 9 |T*fa»T I 
TSt upr^ TOtf^W* I TO»f, a*^ 

ai? %TO %car 9rcTO9tT ucro, w*T-^frtTO 

9rfTOT5'sra TOC«E I a^fSrro %ipr-«?r tot 
'TOCTO WI^TT I ^^ST %, CSTfrorCTO 5 TTO sEsa* 
fsiTO wRw^'S 35t5T® %% TO<^<S »a-%TO 

®i5T%fTO f^cTO ?fc?r ‘t'a.^li*9f®\3* gfCBj Wi^9nr8r?r 
5tt^icstj wstiRrc^ fTO?i fp?c?r%5r=r s 

1) ^f5r a:b = c:d to, wt to log b-log a 
= log d*iog c 

2) *r% a;b = b:c to, wr to log c =: 2log b 
-log a 

3) ^ a;b c d to, wt to log d = log b 
+log c—log a 



afST C=Tf9ITO 


CJTf?1TO SWC«r WSfTflftTTiT SJTOT *^*11^ aTCafTT’ 
stotcto I firo TO Ttf'rar asirf^wm c«rT^«fT tots 
TOP TOTfPTO 5TO® BfTO ' P*CTO I >a^ TOf® 
9® dta* TO iogoa ® Arithmos cro* ®Tjpp r 
Logos TOffl pji» TO^TO (ratio), ii’t? arithmos 
pro {number) i tot^ptp tort ^Tf®tn%ssf 
«r*f ‘TBTJ^TOr sTtum' i cafsr^ ISwp ‘9jii%’ 


*120 liW0lfPfa?* ^ «iifw<0(i,-^#W^^^ 

'« * » 


\tsimmAfmc) « •vk^ < M«ntis»>^ 
0 3W?R I Mantlsa "if^h wi 

nt *vjm ^ wr«tw« flwr * < f »^ tPP" y 
( appendix) «iillt aK«f ^*9^1 .«mi*i9r firw 
ennmr « 

(sHHM aRT awans ejPB mwtH i 

aiRse ym ewe rsRtftw enlSwnw^ 

3WW aneit 9TO^ Rt i «WWf1t 

JT‘d%e» lErtSw ’iR *faif^ % *1R ertRvm roeR 
^ artJR I swrfim 5!Wif« asit 

enif I iw-Rene. Rter •wsrtir aewr 


■sw^ Wt ^«#^1WPl,'W|«lw awii 

*■**•■“* iwnr ‘WiwiF flpjea;—^ » pa*; 1 
mmn to eay Niit'tne nimipii i^pf 
k^ari^ms by ahortenlng the labduie 
doiibied the Ji*e of the estronomer** w 

* t / 

eteaR. ^wwRf a* neae* 'Ra^RfFaW” 
awif 'hfiwttst ifTsw ehjtaf yy^S 1 
pW &rp f^itowrw « «tiwe w-^jW 

eR^srt^ ^cift^ OR emR «wy ^ et«i 
a«R^ Pth PWRT I 


nr^ «*vw«T a pr«re aa 


n KP t PPt wteri^ esrartP tw^ Ptfr PKSe 
eqiW \ aprstP Pt h# 1^, cpww pitaF, f 

'Btp a^5f ^P^rsiP tw^ pw Pt*n ifp hP \ 

fpa pp afee pw i 

tpfhpe piTR tWh tjp pi^ p’tp ?RtPP I 

erei ypR awp \' oaipi? prcbr ptp pttayp 

pfppw PCflt ejT?iwP ^hl ^ 

w^ arcp P^ fptp* ptfSFCP Pa tPP prt^ 
BITPtPh 1 ertPR PtP SIP >fltPT,*— 

atPt awp f^fp Pf tPPfflEtaR f 

p%*i PtP RProsi^ Pt Pf pr%pp r 

emfPtPt tRP tptpf^^ 'flCPt 

cptPT ppwTPt afp,%iwip P5PI Hr efptcm 1 ver^ 
prcp^ CPHrI OTtP fhClR PtP PtWR >dPTtP 
.. .Wpp ttgp PfllSP Pftp PRRItO PWPtP I WWPPfJP 
P15 piJR PdR ^ PRR pe*^ RpPtP, Hr H»fl| 
^PKtPptpptpPTi ptsrpiHe|H.’iR PtPT 
vap» arwpw pr Pitsp ptpipcr* tpf tew ^ Rsr 1 
aiRPP PW PRPR Rirfh^ tPP tfet«H 

etPtpi p R i p p t^ per hl^ PteRfharcppip 
teHW PRPtp \ twpptp «P5 Hdhit «R 70-72 pw 
dtpprp Jpfcw P#CP ^ \ ^kenSTPR PR PP, 

I ii r»i>j,\ 1 'i ; \ _'_ ’ ■ V » 

# PTWWT WB PrRePWIP WTaPTPJf 


tplt^ppe CPR CPP I PtPRRTPP PIPPPP'J CPPf 
pfppip ^ pw I fefp pptpp. pp4hr ^ tpi^tp 
tps*tp p^ntp PtP ptpp (Pulse) pr tpspr prtm 

Pt ptcSp »P*PtPP PPI Hpfp?R1tP pp JBP? PPR 
pwppt srrpho pptpp prmtp p%p ptp »flPt 
(Sr^ttp pf%p PTikP tptp* p i HPcap 

asippTP's HrSt ppjptp pRt PIP \ ’^tPP-hW Ret 
irtpcws srtpHtpRTiP . pm,tpp pi)wt snp 
jsrpHpR I 

. Pt^ ^aPtP «siPt vsHptp fpR p^ept prptp, 
CPPPTP PTP^P (Pulse) ppppi ht^ anditp p% « 
arptpp iRt pp pt H^pt p t p wg t c p Pd^ 
prpptip Prertpp p^ttphep ® aptptpp m 
pHp'iwp arpi 1 apthtpptip *»r*PtPP wpi pwr 
*r%P Rcp PTP^P pipttfp (Pulse Wave) pfb 
SR|I 6 fp tP# \ 

. #5tc»p PW,tPfp pw pip p iBp Pttpw eiiPRW 
cPRft PtP PtaR pttpp PRP P#w tp><lt 
iHfpwi ®tp. 9Pitpi^ HR pPippRPteptPti* 
Hfirct mfbwy iRtt 

t appp iwPw piRa fntp Pifnet pptw Phfpnst 
H»P Rtpr fhR«RtPPii|CPP er^^ 



ipr i mm mm amtir 

w 1 ■*rt*pfNi?r f?Rlt Rll%if t^Hc»8r*i 

•riTNw i*Wft 5*!!* I ?«r?Rr aw '«jtw fpr??r war w 
MfiWHI? WF (Pirfsa ft ate), w'w a% 
afifa-ai •woww sf^arn— atataw* at 
Wa a^ia>^yRa mt, aw awrgw i 

aKs<w «nw® 5*w m am-aa 

(Rhythm), aw'ta ^pwsta a na^ atcaw ftr at i 
aat ataiwi ata fpfw ataa-aa 

wi«aa ^ aana rewfet wr aa a^hat a»at aa 
aa (Tension) at araawa aeta a?i?arKaa 
<Baa law aaa ara't^ aamtaa war i 

5 WT^ -aa cai^ catart cai^ff atia amawa a% 
ataat vaa< aw eta a^ata i 
ajfeapst« atattata fata a^hat aarwr tana as 
sryrl^ aa wtar awa et<?la wst aatar (fircaa 
afta f^»Sta) aiaata a*at ata i aaaa 
ataaiaa faaa ar<»ri^ a^caaetaa atat eta 
a«(a> aat aa^af ritta caa i isa? >a^ atf gaa# 
asaat at^^lre wwa anaata s%a aw attar 
aitaat at^a alsr i 

aattaa faataa's aiasta eiwatsa ^afaw 
a<ta»tea atatataa atat ^&^aa afsa awat 98 
tatar 99 'sta afira^e aa fafwfs at araata alat® 
(Potentiai Energy) a ate 1 ata aflta%^ aa 
af%af^ -t'e,(Klnotic Energy) w? af^taf^ 
a s aai»t i ^t s . awa af% ma a*ata wi i fips 
»n?ta eera wa a: w ®a» ata awa i sna 20 
wear 50 ®ta a% af?ra® aa a%a%® at asta» 
arfta* al^a a*ta at^a’i Sl a fa^taat aw a^aw 

a _ 

ata|a> a»ta i 

mm ertat® ^ atat (Sarata af3raap5tt®l5 
awa (Pulse) w »aw ar®at ata. at ana twate 
«a aT%a artta i aa? an®a*ra waata aata gatta 
«at ^^ta ®aF ^Stwtrlacaf awatw «a? ate 
aramai aitaa»stta vsi^ aataa *a*aa at^ ata i 
a'jrw’tt atta artaam a*g^^a ftate'ittaa arajawra 
./•ra^Mtef ata srtRpspa aa^ (Brachial Artery) 
aat 'htaawtta antta aa^l^a* aw t a l a t a a 
aash ( Radial Artery) oiat -aw ta^ 

Wr artel taan^te atf aRtaraawtetaa 


f^wiaianar (OutfpeOfi's.Sph^moqraph) i 



ffes—1 

®iv 8 T^ ataa l^atatattara atteJ a n l ^aia 
aa^ »a*aa faa»t^ aw atas i 


•®t 'Bf® a t aa l» e « a ta t a t a>- jaa* attei taa*i^ a»at 
t -gfe taa aa^ ®awa afe ata Pi«aara s 



taaaw a*aj»r wtaa iwta 
a<ta tana tsfla ®aa (Secondary Wave) taat 
ata at. ’®t?ta (b) «a*ffi 

te te wat ata—atteiHar (Dtcrotlc) nft® 
(Notch) [ lets —D ] mK.m ©a* ataa gaa t ft® 
attate* aw attetl^ ®aa-‘D’ (Dicrotic 
Wave) at t>lla wa t pFf tws‘«^ f»?ta 
wwa anw «at ata wtt opt ^ gny aw a at 
ai^wa taat ata attaa aama aw sfta»- 
tsrtetlBat wa (Predlcrotic Wave i feta—-b) 
>flat *f*eta ®ti ^t g iffl la» ®aa (Postdlcrotlc Wave , 
te—c)-«-^i^ gte awtaa®i wat ata awatii 
aiftea **paffaf aw Rprtta i 



'erfuaprw CT * 


^sfWT'3f^ « wfwT?r^ 3flt«r35«fw?f ^rr^TTa^n?! ^B»4i*i<ji 'sn^ ?nii? i 

iicpf^ ^"ST (Synthetic Organic PesticiddI) srjftflRs a\'aws 

I =?firsi J'SR ^RifTRRT ■*i*tv^'* '5ra?Ftf?^ sjrsn xsi^ sRw ^5itt5rrp^ ^ i 

#&JTt*r!F 5n?ri?tiw ^sfT ?»^r i 


tSrwf f?[t%w a'sftf%? am fiwsw 
^’TBST =?Rrt? I «acpRr 99 9% ^isf 
'sn^nm ^a?r i^^jn^r srm^ m 

f% 5 f 0,1 % 3n am 30Q0 a'^tfe ^sn^m- 

'3 §%PT'Sf6fr®^ *fS» I ^- 

a^ vs at%im irmr^a micsm 

arma I 5|T5?tR ^=fa<sfTfe?r ii?, ’grsitaaj #?r^- 
arata? ^sn '2^ aa ?pt§a®aw?r a'SR as?tT aasm 
amt^ 1 >2^ ^caf*nt carats 

a'jja ?naT?r^ aana?, ai? ata aftisama^ 
( Pesticides) i 

faa^ a^ am siiaraana a^tataa^ 
arai^m amt^ i aat"!! ^E'Sfa ^mmf^ astSmaa* 
^rsf^ (Arsenic) r^a, a^am ( Copper) 
t^a, fa-amaa? faaa ( Lime-sulphur 
mixture ) am???'® ^ a^m ^’sm 

^ffia i a ta^a afiiat'©' ^a t'Sfa -^^Baraa* 
(Synthetic Organic Pesticides) ara^'® i 
a*tfeataa^ aia^^rtaa sFca atataa '^^aaarHm ara 
fasffer taaa arriafaai, iJri^aaTa^-vaa 

a® mrcaa sjt'jj :ac?F fa*#T ^ ^at^, *ray 
(S<^ataa cacaci? i f^i ^aapt^'m 2 ^a 
ahfeata^ ara^a « '^'^at^a fataa 'sp%astaai i 
a*1^Taa* ayaiam ^^'sa taa asiaa# 
ijtlarg assn anartaa mai i 1958-j aimtatea 
(Partahion) ^ataas fal^ ararsmcaa asca 
^attaa taca 102 maa a^ at® 1967-i^ 
astarfaam 88 yscaa a^ acfe i 

3?l5ataas ®<^ataa caias'S ij^i^am assn anartaa 
'snsnar aa i f^a^ f^iaaa atta 'gartaa ^fa a a 

>»« faifR fa*afawna?i i 


a»r^c^ s^araas ^<^ataa asmsnam ^a^ ana 

gj^Sar f^caa ^fes^aia* asaf%^ asmi? i 1976-2 

aasfS asH^araas ®<^ataa asTaarat cams 
taar^i c^tc3i»icatan?n'5t^^’$if%ra (Tetrachlropara- 
dioxin) fasfe ijata spca ai5 am 2 a amt 'sii-^t's 

^ I 1970-1^!? aT%a a'salc^a ^tf^faara 2astl 

asmarat caca? casac^ta (Keptone) fa«facaa spia® 
a^ araa 2 a arat ^la-m ^ 1 2 ^ is^i^ar^ata 
ataacas ^amas aia?^caa « ^&<^aTacaa fwc« 
a's^ai'^t 2 ca facat? 1 

afa® ascaasfls taa astSataas 

ayaina saajsfetca faf^. a^cac?? ua® an^ fama 
'srcaas caca^ asllamas ^^araa « aia^ia apnt^ 
atic^ I anaasinca fa%«f ^araas aiawa wr 
anatcaa afacaca t^caa asca atfB's 'Sfar^ afacacff 
2 t amraf^ aara^ta acsr®fe anna ^ca ay?cw 
at aa aaana a»cac5 © asaca 1 

^a S'^a aPtSataascas atraa^^a aata^s 
(®a C35«ttc^ fa^ asat am—- 

1. araancatcastlaa ^ataas (Organochl- 
orine pesticides) 2. aiaancamsaasam asttaraas 
(Organo phosphorous pesticides) 2 at 3. 
asta'rt • asttataas (Carbamate pesticides) 1 
anatcaa afatfe^ a^ttaraas ( DDT ) 
amatarstsraf ata w^tc^t^sf^ati^sf ^itciFimT 
^csR, sfsra ammamrsijRna caaW 

^aiacam acai (Swatatat atrsnsn'sa (Mala-* 
thion), atmrsn'sa (Parathion) t^nfa 2 at 
asm'tca® C3«?t?r >n«fT ^cwsfrataj C5r%a (^evin), 
taaa (Baygon) i^^sTtfa 1 
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'f3R»| 1?^ HISS'S 

<prf%Tn«r ^B>t i » Fy *irt^ *fto*rpi* t! 

*■ 

^ 'srsfsiT f?niT%!F i5J?r f5Ti*r srr?! i 

ar®itomeRi (hydrolysis) «st?t fsic^nfw^ s?c?r 
5TO a'STR ’fpfw ^?i i 

3PRII ?sf«f««rc^, 'SRTsrnwtJiFtfgjT 
EP^ toif^ ^ ^r—to ^Rr 
f%c¥iwpRr w? ’tmsraf^'s 
» ^Tsh*^ ^sHTi^ram^ 9(%?r*ft?s 

?rc«fwi5 pf ?Ffni I 

A» 

^pn*fRj»?i sf^tRi?! I 

'SRTsmpnRFT^sf cpfi^ 'snc^pi- 

c^r 51%^' sfT^ sitp^ ’5TR5 0^'5 ^5r sn5 i 
-a^ 3FC5r |%i5? Q ^to?r 5«f!5Wt^ 

(ions ) Fsnpcf ^imsn® 55 1 < 2 ^ 'ettu^ 
Fsrtper ( nerve impulse 

transmission ) a?r sic?m3f^i 
p?itF5T 5^>^|TTmm 5 pc?t "r^c^r 

a^?i' 'isueit^PT w«rT 5it?i v9?j? 'Sf^Rrw 

Tti siSc '5 aTc?i 1 ®Rr 5 rjtj.qtsp 3 T 3 F?n^ « 
njofhi iRinf%^j?i5T 

( Acetylcholinesterase) ^- 

fT5f ii5 'gT'^Tf^r^ ^ttsi g ^imr^ 

si^?r ■afi?'s »rto ?s»9f:i, sfwsnwr^iT 

?n?ef r 

ii^? 'srt’sncpf?! ^5f% 

^ afec^irm ^a?r 

ITOC^ STSI^ ?FRI '®l '®tfe?r 

I wmf asi'® 5ip?rs?TO 25% %fefS 'ssRrt»rw 
(sfRI \3f?Jt I ^%Ff \3 aT^“>tPRl 

OTC^ ^«n srR»f ^ I w^r 

<S%=r « sfT^cpf^ .^npTT gn5®f ^?rm 'Sf^mpu 

^ \3 ?m:8F?f cwr^? fefefls s(i^*r ^prt 

*!rn:^ I ' ajvfq 'STT\fff?F ’TlfRF W? 

®nr , 5nm?p wm^i i > 9 ^ 'STRt 
"sjJTjrJiT 'Sfurt'^rt^ c*«rc^® ptci? 


am ?*?rP5 atisj 1 3ro''snR sttcpmac^ni^t 

^itt^ STRf'w »nm atsT' at® 

m: a'm ^ 1 

'BRT af?RTt«f cpft^ am ^?rr?r -vi.«<plB 

awtfs?! aT’St^r ?ic*fi ^ctfnvcsnsn af5^=i 

5TO ^ csfCT? I CPT«fT tsftf v9i^ artof? 

jert^m ?ii^iRc^?r 'S'brw aT®at 

^ I ^^-%sns^ 'aRPTw 'srm 

tsTtt^r?! ^e( s^r^r pf?^? 1 
'sn^m ^’ra r^fS?r srm 5it^ 

^ i?5r I “ftoRT 

'siTirra fefefS ceri:? src^ af^ 

pf»f 5TS5r ^rj5f 10 ®tsf I fef^ wc?* 

55 '? WnPT ^PIRT ^'4T vaWCPJt ^tPTT 5lT?r f^, fsv^ 
5iT%:w3t®S 's cp!t*f, a'Ftm 

^Sin ffe^I ?st? fPlt^ ^RTC^ I 

^■si f^f%^ 'si’RntInsH ’JfSfj 

^a'S'sr pf^cpi?! 

^^prt»f?F fww? ftofS tfe^t ?*Rr 

jpf’if!;^ I a^fec'5 3i^cw ai«5iT sn?! 

^sf?n Rnsf^t®§^^ ^?r??T?f 

?^a;jwcpf?r 2 f<it 3t^ 1 »ffwT^ ?rt^ 

am 7pr^ ^a^srm ( Sterilised ) 

•■^RT am afeRiw ^t tsrps atRr 1 

^rs^pf §f%pr 

^FRiti^pj srt f^Rta ^a®m ^sTTf^iat^ 

afet^a ar?rca 1 

^tcrtppfi csrt^ W’«rr ^n?, a's'^w 
w ‘-^l&prTa^F ai«i?;i?r « ^^^araPT ^ tac^ 
^'Sfim ?5J%?r a'siaPTT ’isfTc? 1 '$i'n® 

ac^rt'Sfa a^ispnaa^ .aiasii?! faf^s; ^ 

at?rT'5R I a»‘?rc® 

aimr aJ<a ?p?rt® ??Ri 1 
fasns %t5m mair 'garm aita 
a^ta a^RTTf, =^i?pn*PF ^am^j '3 aiaiaRRi 

^sftmr 5gs^5&t 1 ajt&PtTac55F?r a*in>ra 

fa^«Rr ^^-amcpi^ ®piT aRir^sfa fa^i%pRr 
WRIT ana^ at^i^at?! 1 





t ® f^:5T?r sf® wm®15 *84 3K«rmr 
STB^CH t^r^Rc^ ?p&T^ ^iSt ^ 

«if^3TT af^sffec^ i®T5iT ^CdfiwlFaltt® ®*nBf«r5 

sTspnt^r =^«nT') 

3n m®«T sjc^tSfei 
f^i?r f^4t:T7?r ?ri5 i ,®Ti'y isi 
<5t5?T«f^ srsnsTRW >2r5!ti5 ®T? RW srtP^?r 
|3r3it^5r»nsr5 *n^ort t'sugro^ ISri ?ri?rcf c’5f^^?r 
JTt^j's 9fflf5^ 5?kF cH'8?rt 3 ^ i aw?r 
Srt^ISFC^ ^51 \S ’W WPF -a^WRT ?PBr 

3fc®yw^si —^?n5JTT ■ 5 ^^, 

9?rfl:r?r w's^n ^ 1 is? f^fir 

w fpfJT 2i^ tsifi:^ srant 

7®nf fKH] (Btrg rw ) 

*ff%59w?r ^arsf f^c'3fw?r MfliFs f^tw 

^^pm5T?IT 'J5WT5 f^C?I 5lt5[ 

'SI^W ^S^TST 35 :^ I ^^atT5 '2Jt?rT ^fiKSIKST 
«r!Ri I 

csjtBrsifB f^^f5P’5i^ *mroft firc^r 5it?iT 

tPTRTC^ ^STW? ^T5l 3?f^?5 =ITR g— 

« 

1. ^fRCSR ?rT5I—^^RT^T M.B.C. Inst. of 

Engg, 8- Tech, ^ 1 (fw'stn ) 

2. 'S^'® J^ffTtiT?!—i^RiiTsi 

51 a I ( 31^ ) 

3. srvft’T fH. c^. 

?5Ti?^C5Rr ?m I ( ^ii*f ) 

4. 'jsjf^'js ^ 1 (pf*fsi 

C3^ ) 

} 

5isfm«f ^nwn s— 

('jsrfspR^ aTt?ra f^itt 'SR^njor ) 

%2rat? 

5JTRR grgt smift ?m^ 1 'a-^ —?Rrr?rfS 
a»® 5r<c^q«?t5r-^5rTtw&?F i irt;® ^t'Sirw 
5fTC*ii 5n:*if (St '8®rs srm 1 'j^rt gij— 

c^sja %'ERra 'Sf?^, ^rt ^rsi rsif? ^bi Rri 
'SRTW fesT I Rri 51^ fipsi «n^ 

sra«r^^ ^ 'SfTOI I ( fsrt^sRT SWR ^ ) 

WBR cvcft ’SSw ^«5T?I ^JtCSf W 

** • 

t^'5fl-<pifl T?r3i<^ f%?r 'URHiic'®^ sfnRP 3i^5V«f 


;t! «rt *rf%? awRr isvs 'SS^ra* TO to i 

tiT«lT5l TOC? t ■ 

••a* 

'srw ( w cro ) tort ‘ 

'35r®i;sfSRr «iRr5'«i^ TO^«f ^ 

TO 3TC513i^»fflr?rBi (Cohesive force ), 
TO >arTO:a 5 bt^ ®»fTO 'scsrt • ( Surface ) 
^^[sfBRr TOi i?t^t5T ( Surface tension ) 
3FT®f TO TO 3PW WTO fro 
31 R^TO TOTO srt^tWtBT 3151:11 W aWR TOWl^l 
WT3^ 5CW TO I ai( TOl TOTO TOT® ?Ff5n::RJ _ 
■srw CRiifT TO \ WT 9?ie( i 

TO^r cme aTO 'sfl^ir irt'STO ’Rt RmTOsni 
3JTRW *rfll©t$ WtTO3^?T WTO W'^'SfTO ^’RT ’Rl? 
i!3r^ wT?r^ %a i5%ii ap? 1 a^ 

'!n*JTrw5«f *t(% =^tw 3WTO m®f «iR'tw 
WTO ^isjefBRi ®9r?f R gfv5i3r wtcw^ 

12-13 ETON'S aw '35rT*n?r^53i toto ^ wsr 
’ICTO IRTOT^CWt flw I 

ssfalS cwmi I aTTOa tFTc«Rr ctoisrw^ 

WTO i* TO'fR:^ C535iat R«ft ^Tfl I 3PRfa 

Wfsjin C5I 1?SR Rfa :tT Rfsj WT aUTO aa ( ro') 
crop's aaw wT^iTTO ^i^fwact 'star^ “sjIwcto 

af&Bc'iPCts fiRi ^ ^51 jjfR^ I 'SR*n 

'srJTi caat to ^n. wt tmca aura's wrca^ 
RRjfra w TOa 'E}35^ S'jsf^ ^ sn 1 wia aR^i 
acTO aa troR'Sii acai >si^if5f:w ^aai a^sa 'simtat 
wt ^Sawt^a tocw arfa at, cac^® acai^ 
tarisr awa 15a 1 ca^watt facaara &w ■ s?fa«fa 
( Movie Picture ) w^s^I<^ tos faR^aa watat 
^aa* ^aa^ tffaefro* >aa*i5 atatatf^ aca 35a 1 
atataaw facaaia fsKTO atcat Ria^e 24Srt 
ffa, cat? atw caRR« 16 at wta ?rw Slow 
Motion Picture to TO, at cawt^a ^f^rcw 
mata 35a 1 3gw?n< wtatcaa aw (aittsft^) 
i5%w cawafi caecfe areata aa yV carroa atat 
taatca at at aiScw wt cmca a’?t aP5« wtatro 
TOgfTORw wta cana spat atap sfftcw wt 
alaarta caar atci^ t TOa ?fa cwiat iron a^ 
croasa acat 1 vsitatcat fawta aaj^ 
arc&tatf^ iafawftt \ 




g ^r f h nin g 


tftWN* 3jn!it?i 'BnftT wRsw amsTfl*^ ^rs 

snw?r wt?riRi ?ir«frar?r 

3it5 I wsR—'4»i»Tl5^if5 rsiT’T I >a>«r5r ^'si 

<sT«f ^ ma’ %5r. ^sRr «a:^ «?%(% 

2f«iTt9f CCTjT^ ^5iT=i Sim. amr^^isTO 
'srmsi^ ^’icp BWT sn ( mould ) srm i 
'BiTCsf a^r%i^ ^ 'sntim^c^ vst erteir^i 

—srsiiT ^ ( Gum ), *fjiT, ?I'3 r, ^mm a^ 
^f%pr wcs??! ?m srt i '©sr af^l'st 
arfs#!:^ srmm iRTsn a^rsns 
f%5f 5im sn?n, >ac=g» =?nm i mw 

o^i^f^TSW ?i3T csrms^ sftsH ^ 

sm (>asr^'s) i «rf^ aT^=Rjm csic^ 

^siTCtm ciTc*! va?r ^sr?fT?r a^fSr^ i smr^mus 

5T^C3^ apil^4t aSF SWSfCSItsfT I 51^ ^'S ^ 

?nwT ^ snsrnm 's^^joT « Pim 

amm^ffsr ®m a*fR 

T[tJi I ^rmfsR>f wt^issp ^ 

illlblfllW Rjf^ SlfflT !m I f^!t=m 'WW 

>^3m sny? si^i^ a^«% zw^ ^i^=i fsflfsr ^snc^i 
sfc^^oitsfTni sit c?itw 2'®f^ wt 

I ^'s 'mm csfc^ m^'8 'stm 

smsiPtfe S!; simr art^^ i'lr^ 

mm (3=^? cst^gfim v5?ry\3 ^^5^:^^sI i <3 fmwcmi 

sro sf.-wsa-ferfw?! ’84 3T?»ftm a«mT f&m 

ijf% « fe'sm mKfw alaffel® w'ssn i^sra? i 
t^5f si^ v3 mma ^- 
vs^ -sffaRk'® mf^'tm vs^ 

am 'sms^ief 'gf^ amt?, rsri^ fma 
mmmma men ^nroim 'spflrn ♦nrf^&m fma 
mm wamm i emesm rnmn me'sa mti? m 
ennf^ 'sm nfaba emtr^ mm m mmen msUua 
tmpiPim 'sm m mtfiF^sfn nae'Sf cmnnm nemn 
an^ srmn m f ^m fnmn mmm^ namm m fm^m 
. mama fsraa rnn aea i 


•mfstm nmena na^ fac»m im^rt^n i 

ai^ imrcsitn aa? Smi aama ampa ma 

»ia ca'^lfmaa mat aai am a’cac'gm smcaa mat i 

ma miaa fwtmat mac®a '^tacac^a ®mma 

Ttaj^ aiat<^ aTe?t « ^Sfmaa eaams aa^ ma cacm 

^<^aa ama' aa, mataa ma »2m ( non-living at 

inanimate ) eaemta a^ cacm acaraica matm, 

Saimaa batata sraj^ am aa ^3ra ama 

at ( organic matter ) aa^ sn«r^a (inanimate) 

a^lnem aRJilam mca^ inorganic at 's^ma 

ma la'sat aa i <?afa<a »r®m?ta staa p'gatta 

na'® amaafan^at 'sa^am 'ssitmt afsro, 

mmmT^ © naam'sta (Salts) ^nmta fmal^ 

mT'sf amt'jya csrgf^ mataa af^ ^mma caem^ 

m«ai am, at afa^a^ « ai^ n^spmfaaca^ i 

aeaa nrspnlam fii»?n-afa»aT«feT mamfet aatw^ 

s#Ta am i S'^a ^&maR'sf% fata mimmat 

®«tra ^gai^ m®Sma ftn i atataa mt^sfa ^mmcaa 

aw mat aac^ fa*r® m, mn cnea m aea 

ca'®, arataa afm amamti^ta aw mcaa af^femr 

fssa' gta'taj, m\^a mam fsft^ mat 

mac'® nmea's Jwa ©mma t'®!?! mac® ntatmqr m i 

fmmea >^aa a^ ai^« ^eaa ww S'sfa aa 

me® mat fasma aan*i mai®a i lafmaa famakaa 

ma ai? mam ea 'sftam « Smia^ 

<. 

'Sm fawa (mat^m) af® aa'sf mca i 
'Sfirma ate'st'f^eaa a® 'iSafa^a a®r»i?la stmt® ® 
:gaf®f^® aataafaa tma aataeaa aatn's ma' 
faatnw aiaaa aea if fmaa alma maamn mtaa 
'^laaW® at arsHl®— -“Vital force” i amjm 
mtmr a^ aaj®a acaj ca^ aieatf^ *if® atij i 
ma atmaa new ca^ “tfw i®^ amt a«a aa i 
^®af< ataa fmmi cp^tm eanaf^^ emta t'sta 
nma t®fa mac® maca m, iiaatm caf^a afem 
f^ mm's ®Ta new a®a an i 

1^ 1828 as&t?s^ ®m®( m^R aam^tan 


64A, C»li?rtai^ tPR, ^5tiWT®I-700004 
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mR « firansT 


sw*i * 


rsTTSTRi 2 n?r 

\3 ^ni’>nf^wf ^ ^iwR ^'*iiv(i*4t'<* 

jaspcir 3p?rt?r jprsr^—^ t«i. ‘‘^<St?j?n’' 

^ 3iT?r I ^ sfi4tpw 

ja=pf5 I •(urine) can:^ 

^ I >ap!r ^a^sTT f^gsTT^c^ a'5itf«rw j?^ w ^ig*fif5i 
®*ncii sfc^eftsnt?? t^'R «rm«ii' t'5^ ^fsit i 
^ nr^ csfc^ ^jrrscef’sr ^ va=ir< 'jjrw-s 
ffe?rTpf?r'!J *n?rm ^?r ^n-sifipp 'jyr^i’m^rRr 

ss^TiBr iTOrT«^*iTSiJ7?r ^ i 

6Tt^«nsm?r ^fir'sf si® sr® « 

^51? ®t?i srcifi £®3 i ^nmicsi^ 

ST^WTT « snait C5?p^ I <5(f5r%® ®nfpr 

swiT?’?! sT?«m’s ®T?r ^Rsm. 3^ csit^R csn:? l ^Tsl 
c^\3 srysp^fi fsp ^li®^—sra?r 
®ni srSyii-a^sf® « ®rw?r ?iiMT®r?r?i 

apir® ®i^c®?r 'jswf^^rsf,—i:<irt?i \src«ft%^ 

»i1%?r sf®R fsiw aT®f-^tt5RT (Vitalism ) ijRicfi 
^nor a?»® f^^-snr « fsrsfTc^ ®6(® csit^ 

^Inr c»fii5 i ®isi vn^ c^p^t 

® ®wl5reTcsRr f^ c®?i ®n'5f'3 fSc^ 

3Tt»^n?ns5H a^e( ^SIWRI 

SI® f%®m 5P®3Tm 'si^srsRi cpf>«r 8 feii® i sim csr® 
*iTC?r vsi? 5tsr wt»T twT^i jB®^iT?i v93r< srsiri«ii' 
^EP^®r?i asTPi i? 

'J!i®tc®« ^aif^icsr^ af® ®ta'T^ csrt 
•if®?! af® f3ii»r^ ^^si'a i 

?nmR »nt® vSvr rsfta tg® csi rftsf 

^atv!P3i^ 2®=! ’WTsr' siat ‘m —®t ®f?iW3? csiRy 
\Bit^ ^isi^ ^fesr ^airtri^ t®^ t3?T^ i ®*!^ 
snf®»r3i sjst<P7?r ^®it^®sT, ^csi'k^^st is 

sTtfrT=n^ c^sf^fli farw i >^®fa ®Ti:sf csrr®^ ®rt®5i 
?IsniIFTfl ®lt®?r 3j3?TfIR?I m®T ®TnT?i 

stf®f?ifif ajt snpfTtcf® c?r4f i &®st ?rsiT5!:5? 

J?OT§ f?rm *r^«T?i af^sil?r ( Polymer ) i >a^ 
f^ S®5!r5ie( ( organic molecules ) 59«i5! 
*f?a?r sj^® ^ vssp^ $iST ’wiTsm f^rt*! 

'si'jc® (macromolecule) af?ra® ®®jt^ 
®n=® ^c«i nf%sir?i i ^ 5 ^ 3<t®t?i ^T®T?r sw srw 
atsif^ si^® ^ a leg a'RK ®ttpf?r at3r^%® 
m:qr:T Saf&sn a®i® atra 1 irasR araf^ w^sfii 
«ir!FaiRi arataiPf ^ iispfeT a®? (chain) 


^5f?r i?a, rat jpcsri ijpni^r amRr msTa a® 
fswf^i® *11®! ai np® opt art®n?a® JFajpaca S®^ 
ws ana 1 'sriara ®msa w®ra a® «wt tpa tar® 
faafa® aiaarca 3^ am w^itai t.®tt t®tt aitq;®- 
®o®a armrsi mat aar ®rca tarrara area® ®fc?aa 
a® .aart fat® area® earn cam art® caat 
f^® ana i vscaa ®aa aca ®ttfaa (vinyl) cnR 1 
®Tta (vine) area wnjaa®! \ ®Ta caca^ ®itf^ 
^ita I ■ area® va®t (c®®) cat® ^ ® 
®c®Tfa® cBa af^ aea ^ca ataratfa aat®aTa ^ca 
vsat f^ la aaaa a?pacaa acar a^tara 

^raa® ®ca, ®ic® vsi^fac® art® aar ®ajfac® taa 
®lt5r cpa t®fa aa 1 mp a'Sata aaa aarsara 
c®a®fa at®tcat af^ a® %p caca caca cac® area, 
8f®f® ate®! iaa< acaaeirarca ^it^rca ma® ®rf®a*ta 
®a^ (giant molecule) £®fa 1 vstaa 
ai?<^ ara^a ® afiraTcaa gR®i®ft 'atfa >3®® 
(ttfat) ®a^c® ®5i acarara (monomer) 1 ®Ta 
ana ®n:a® ( ?t ® ®fa® ) acatata ^aarca a^® 
acat afaaia aa 1 (Poly = area®. Mono = 
v9®) I ®ea® aaa >aart ®T®ta anfa is®® at aea. 
va®tfa® f^ aaeera ii®® ® aeataia faea® vS®© 
afaata t®^ ®ae® area i amtafa® faeaaea 
afaanaa ®9 eaae® e®ea eipt opt e^ea ® 
ae®ana ait^ iiar® ^ aeataia'^ai^a a^ai ata 
vaa? .aa fa^rft® fapat's a®a 1 ®ea e®®asTi3r 
£®a ara eae®t ata®a 35a, a[t®a ^*5 f^ca afirata 
15a ® I. aaaa .a®am aaaa ®att fae®a( >aa< ®ai 

cal® ®«fn^ ac® at®na ®a^®a a,® ata ®aa® 
aa® cpa, ®aa® ® C9ft®t®ta fa<, ®aa's fa«i a,® 
caa ®aat faf%® amfaf®® cwcaa armca ®^®f&® 
at® atea 1 arat caaa ca't®®«na vst ®a®t eat 1 
®tt atafa® t®a ara ® Sara cal® t®fac® ana'caa 
'gfaant aaa >aa< srata. '®ta afeiata t®flra ca®t® 
®Tt I ®bsfa ®eit ® ar«pr^ cac® i^tataa ®rfa 
tatata t®a « faf^ ®ft® cat®®f® S®^ 35®at 
®®a atac^ 'St ana'caa facaa acaa ^art 1 
a tt ia t e ® a , arftic®a, atte&nwa, ataspta ®®sp^, 
cantaa. arttcat%a si^ araitat C3^®®ertat ca^® 
®ta'caa ®c® atat®na atat®4n® a^® at® ana 
a^K ®tat an® atataf^ gsa f5r®^caa( Chemical 
evolution) imna ata^a t®a aata war stta^sra 
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1986 

'sft^ « «T?R^ ^^rmtsT i 

«flij fSjwsr <&yp »R'tc?r f^i'srg 

amcsRi 

I afsi5n?rjPT^ “nj 

i^RTsi 3p?i art?i SIT 3T^ ^ sn, 

fw »Tf»^ ■3115 i;ci^ f5R»f^ *r?rcsRi i 

«if5^ amcsRT ^3^15 snsff3Twn^ gclsi wer ?fT 
'Bini I '©m a^pflsisp s^st sm3T'i?fTfv#^ i 
.s’sfSf caisrl srg^xj sfc^j^ isi:^ 

*fTt?r» iH'QT *r^ ^cu ?rt 5 r I ^gcsncsi 
»atFf5 fsifpf®t i5Ti:5 tisc^r ii^-5fr?r w ma fptJ5r 
f^few ^sn^c?!?! ac^TT^sT 3iTf5p?p f%ff^<T5f ?'®Rr 5P3n 
2it?r I ^i^csi sf?rir « ^fct'ei ^c?i >aw?r 

^fSrsii?! ®T?rE’5ii Ejfij::{j sTRTtsTR c^!5T<ir?r 

a^5i^si f%^?[<i 3T^*fsi' ^r ^arctRsfu 

srtrsf a^fe?r c^sr^q af%wsr ^ stt i 51 ^ 5^5 
sRsj <3 »f^ ^T 31151 >a^«; at5iT'Sfsr3iq5 c^i?ri ^ptstr 
311511 ^'31 ®aic5i 2f%® asi3i ^if?i^^^ ''giTf3^ 
c 5 T^m 5 i'®-^ vst Ffw I qsrr?! ittsri srif^©^ 

3raT?3 31^51 SillCSl'K^lfg^ ^ ^8^ smsi'TCTft I vSCiq^T 

iBTa ftTC5i a«!iC3r ^^=qi?T srtsi ■s^rt 31151 >a3i< f^sfe 
^^151 sTtcb' mai's 3n5i 1 f^ 'm^^Ri w 
^ a^^iR ^sn&Rw T5H5T f%5^5r?rR 'sjr sr^ ^rit *1151 
sn, '3IR ^rarsfi ^^1 3n5t m 1 gjKa 
?n5n5if^ erJjsi sug: 1 

^ca a?IT 'SIR'S 3jsfS;^ SfTRs, SRSI ^ sit I 

Pi® <IRIPJT j:^'Si:^r I '®Ta PfC51 

vsw^ sTf^lR rJT& 'Set) ^1 31151 1 151^ 

5111311151$ I sncsRi ’►eirf^^si 

t vsi^ ^^3551 at^iRR sicjjy TBiRni 

tBnisj^p <i^3H3jR m.w 1 ®niR 'sir^ <3 

a?p%sf'E aiwi w'sisi i'53if^ '5[i5n5if^ 

R33[is msRf .a^< si;Sr S'^f&cin's sim^ 1 ^aR 
'Sims %w 3ii3i5itf5^ cai;$<$ rsi i 

ca^pRs ivii^ asii'51 »tfiTP$q: caasirpOT^ '^ai^ 

*R1 3rRs I 

ca«<ai5i^ ■ Calais! i^E!^ ®feFiia*tisR 

'Sima 151 ^ 511 ^ ( cellulose ) 1 c3Rf 

(cell) isfiRp c5f^OTt'^, '5R C5i>55n:5n5 

( celluloid ) I aRaieiR 5 ffsrtgjas a?' 5 T 's a^R 
a»fTa 151*5 va^ c^wisii'sr 1 i>a* vaa*$i 
•n 5 w faat$ 51:51 ai%? aiR^, a'? a'y 


'¥i5iTaTsa (a®ia afca, '5ia src^sra# 'SRa arci? ai'5ii5T 
aiai atiaRa faa^aca's ^anca ir 'srsia^a eia 5ray 
a^ca a^aa wai aiars^fla a^i, aa^'jsi '3 
5ff^^'5ia 51^ C5i^[:sfT'3f 1 ai? ai 

^&%a3ns^ 'sicaa aiai f^ca cwtaifiR^a 5n5Tcaj 
w fi^tan'^ J'iifa a^ca csrsfsr ac'sra^ taataa aw 
'5Tai 'srf^a aiwria if®^ a^ia 'sfaait'Fa ^ar 1 
313111^1 Ei^wi'^ aaia aiaia 'siianca caataa acai 
aaRi (starch) f^,»Tta 3fca 1 'sna iRhim fa'Sr^ 
^f®#a 3fai ataiwaifeta^ a^caa'w witaa a%a 
^a aUa 31311 $ ana vaa< ra^csim aie^!:^ aiaRfa® 
i?a I 'Fi^ C5RW'^ '5{Tai:«i 5t^ a^wicsra a#?® 
afaaia ( condensed polymer ) 1 vS^ a^'F 
5'3aia a3i5i ajan^r 'si'^fsfa >a3R a'f'snia 
ana ta 'unaa 'aia aif^taa 5naTaa faiR a^t'SF 
caiai 31151 ai i waa aaa -'sna ai ai5n5rfaa3 
aaffei'5^ vs^ 3ff$5T aPiaiaw 'Fiai ata 1 caarat'W 
'5}s|3flf fftuT w.m^ a'F aia^ai 3j®i -sTh ai ijm 
(Fibre ) 'snania aiim af^ wnaa Fiataa^ fata 
a5^ 5 a >aas aa^acaa snai a? asna 

'siTasi ana* 1 'jcai '8 ataa 'aH'sfa 51*5 ala 
fa'^ai ta^aisf 1 c5iai:cTTC'Sfa aterfe a'lasr^ 
aic^a ai ^aa'Fifaa Rsififa* an^ncai aa?: 'sitaa 
'si^a sif^-sp^'si \s a^a a^aT 1 •‘'?raRfa 

^[%Fa ®taiafa 5rf^^«n”....a^aTa aw a$ 

9 rfa 3 inaa aiia tafFsn 5 K?t 'siai WR analf%a*T 
tai^ I 

ca^ -iJ'ic^ra 's’c^w a's a^ca 'ftc'f ai^a* 
anfaw <8 fipi aiafsp^a' anfaiF fafaR fata faf^ 
aacaa ai^lnaacam ai t^RW'sf ai^gt t-Ffa 5a 1 
i:5iacaT'sf afa3inaa 5raa am tFiaa ac'ST'atS a^wi'^ 
feaf$ aa'^ =tt^|$ 'si<^ ai^isiFa faaira 

5C'® ana 1 'jna ^taa» sraa %af$ ai 5ca 
3jj3qa?aias aii^:fe$ 'si'^ 21 % ajan'^ 'st^c's a^^ 5ca 
ai^&nagiai:'^ 'sa 'S 3iii:aa aiaaa ana 1 
'snraa^m^ia aia^a alca 'Sftaa* ?ff$*f capfawt 1853 
'iP'$Ti:ai ^g^qsna anriya 3q^ taw aaa caaw'sf 
aTi?c&$ S'sfa anaa 1 'sca 'sia S'sfa ^ aaiafi 
aan's Fla facsi 'si a: 5 C'sr 'S ^ 5 ta ca®, 
fans caac'5 f^a aaata mar 5if®a ait'Fa a'F i 
*at ai^tawcsiK'^ aia ar^aaff^a 
( pyroxylin ) 1 iia arna 'siaaj 'jfww at^ip 
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*anf5ros «i:?T ^ ®tPF 

\8 ^TRjn^ fifsm^ *(!}<s?B ^ ^ I 

^ ^rsr F5T% siTSf fSrsT srtJT^isJT ( Guncotton ) \ 

^T5?w cTfSTCffTi'^ I i5t?r ?TWtrt^ 

aRT^rsTT 'Si^TT f^=iT I 5pf?T«f ?r5Tt?rR?r 

^G^rtiTC’T ^ I «a«*r5r 'W’rsn 
9fT57?^ c^wreit'^ ^PT?r 

£f^c3in^ ^JRT siT^St 5r^^ i 

f^is <ni5?r^f^c5f 'jsf'spf 5r<«m 'jjt^ a® 

snsH^Sc^TiT ®£f m5?T f%t»'2!fT^5P.^5r I 

»f'j5t»j?t5 c*fajK*J mvf?i^i?r ^Tfe?r 
mt^T 5tT?f.,i c«r9rRi ^ 

J'5f% ^ pTt® 3n (Ivory) fpftfii^ i 

«iv;>cfe il' - F W ? c«f 5 rRi ^er^r w^if 

?Rn 5EiT?r f^=rr i ^iPPft# 

Sff^R cm^erT^ ^Rl. tfT^ ^5# 

?F?ii:^ «n?rr^5i %Jr?r PT»f 

^sfsn? JTsn=f ^iwTsi cFf'stri s?:?r i srm 
\5TU5 =iw 'sni^^flr t'juf^ 5n5r i 

\sc?mf« Jjrm sfr^r^rt^n? 

(fsf«SRr) ?PK'Sf f 3 rc*Rr 'srsfir sfrtjt i 

'5»fT^7T?i 3TC9r ?r«j_'?r \s 

f^?r ©i^FTC’Rr c^’^l 

^^fsirat?! C?F>^IWef *JRI ’&5« '5I<I C«[C^ 

c^i-f *ra '35fi8fe si'ST^ >a^® 3n5 
^Ri5j I '®rfr sTt^T T^ r5fi'5rc?rs i c?r"f ?rc's?r 
ifC5f 3^ ®T ^ 35tf®?r ifti:^ -sm »f^ 
^1 ^«n«i f<l4nii^'<4i 

ij?r fJT I ^ sffecsr?fsr®TS 

STTI tw ^iP3W?r '^pt 

sRstt^^Ji asf-sr Stir'S! arf^S^ i* r^fST^sfc^r® 

t'jyfif 'SOSI^lffft Ut?n^ >S1'^ 'T-^spsRI ^RFIT ^FRT^T I 
t3# 1868 I C5W 5ir*n? ^tt'sj® 

w>stn 1 'jniiac?r ijRrT'5 f^rc'sf ^ 

f^T^ 3F'^\ vs fSr^R 5Tt*fc^ ^ cTW^erwris^jr 

aiif^ « ,«*f*f'5 5fTllfv5 ^fCBOg I 

'snfpT *tTPn ^'®?r aRf<c^ isKi^ »9W«9T!3r 
vs? ^«RT f^if^ ai?iT'3fii^w 

‘ ®t?r?rsij'a 33t?r \ ai^ w srjsf »Rn:a?t 

»Tf^3F S'stir ?ctn?, 'ur^ »r5r*?l?i 

am cav 'S^ csmjsrtvs^ f?5i vsrl^w 

3jm?m i smrsi 

^tvy 5PF81 ^"Tvttmu tt® ( D©ntur© 


38 ^ s(rtf aw atvH 

pistes) iisj^ gfmm *ra 5er»rm ,< stiff 

collars ), ® *RP aiB-^ iafvsr ^mter 1 

fpsm arwa ?ma, ifim v*Tt, mm csf^t,’ ermtam 
atft (( 3 ir»m wtpm e?FV*i®f 

^arm^i rermm ftr*??! SvsnStcw ^s^ twjFmtvs 
fwTiT avf^c® aa* asim?! 'snc?? 1 ^ 
ijtcv ■sma oaa? 

^I'SR'STO ar^ caa5rmOT?r ^ ( sheet) ?n?T 
'srracam fSfRm vg^a^ a? am^a ^dsTsn^?! Pnma 
®sft fafesj rarm fSrsfta ’aal%fl^ 'aaaaa aw 
V® ar I isa artta arwr ^aal^ 

5ER®Tat3Epta ?fa rsinaT a’® <«ia? at fam ara aftcaat^ 
at I 1 889 fa^llac^ aa' ^^atta 

^^atfw ai^ ?Ttfwa aa®^ aw aaa* 
attain taajjtaa fa'a*® 'amra cat® 

5Fd?tgft;#?r f^a ta# ?Fma 1 am tarn araat 
^faaa am am's '^afa aaa tataa faamt?t 
at ^aa ?tfn?ta ( movie picture ) tafir a^ma 1 
am atfsttam, i%a afaaa ataata 1 

ati^c&iiaacata atwisa (tasTisrta Si^aiS^ciSB)- 
car ^ara--a (Ether) amtsr aristtfwa 

(Collodion) atra attTm a?r5i ^‘enf^Bar £a^ 
am csw'3 !:7m5T^aa tafa ??r 1 ' >a^ csmiima 
at^nJB aaat?y aa ( highly inflamable ), 
stja'a a*m atmta at. asra ^«fajf|.3F att^aa 
Tf^wfca' acfft aj?ja' vaefsr vest ®« 5 ta atm \ 

fary^naas aa f^m^ att ^tta a*Ba ^la aramm 1 
c^^r^aa tarn sfw faca^ wa a? q^^ata 
ai® I am nrsr^mta a i ^ cB tS a aw 'smeaf^a 
amtsFt at fgat a n a tl^ a fafaca ^a aacaa 
caaacaa Sa^ aa area aata artaa attaat 1 «aaa 
vsraar attf|.af sajtfaiaa aaw >a:a®a* airfacaa 
ata csret^catamr faf^ ta caa^tat^ iifacBB ia^ 
a»aT aa. at maa* a*a atar ^lat >ata ^atf^Ba* 
Pita aiata^ amatfw ^5afa atat? 1 «a^ ta^wta 
-flfai®®: laca^ maa tafa aa \ am ca«Ltata 
aitacaB ( Xanthate ) atta 'am vSias® tagtata 
t^a ^^fPr ?tat? 1 aataaa afaam (1a«a) artrtm 
wm aaia* afPBv catam (tatfaata at^w^ai^) 
ata a*m faPtca 'jsmaa atta a*m'a-att-ataa»i35a 
gfei? ra*ftta cai^tata artj-ataspt^ tv®^ 35 a 1 
ij^ aacaa aP^ -aiaapil ^ a c^ac^ ait^caB- c^a 
ata I vs^ ca gp at a attataB, ^laan (dilute) 
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wmm «cs!f ^rm, ^ ^ s^ef 3^5 c^i^sim ^sfT?i (Cellulose-ether) 

vs^ '5?r5r si^ ^ ( Colloidal sr^n telsf, sf^% 

Suspension ) i^fi 1 ^-sit sn^ >a^? >s'8^ !^’*i « »5rff»@^- 

( viscose), viscous viscose sim 1 iji? Prw j?c5i fir'll 2fc?rT5Sf;^hi 

t^'31RI'3fR >a?*t «tT^5rT ?FR JTt f^fi^ KerO? I StSf'SI 

fe®?i fRR 3TC\sfTc?f weijsrc^f's ^fR •i ^9rmsT c^rsrjwtw 

W *fl?ft?l 'JSt CS?RtC'Ii SfK^ I !:5l«f^l<p ii?i# tsfRs Wt'5I?I ilTt’R « ^'5 ^H'Sf'?f ^?FWTf 
TTOfJF^Sfw 3Tf5rS*R '¥?iT *r?[t i ^ ^ 3^?r 9Rf va^ J?i5r iK^ics? 

val^rro^ sir chtwr 5??;^ f^%?n ^ra? 'bt i 'sr'SfT^TT ?n[?m 

^C5p|aii<^a« ??r i iTrvf csn'iSf ^n^rws<f& igf^ 'srr^'s aRw^ 

ififRSQ ;5R ^5PT^ ^<:«f S >ajif5rt^ s^f ^ 1 ■sim ^•■si a^^Rs ^c*t 'JSftR ; f^3fa 

3R5f 71^ ^?r «ri1^ c^i^RTw m &rs%? ^T^r ■'sn^ jfr ri^t 

vanfJTO ^ »t^ fvfpp^ »if%g atR ^tt, ^ta-i »f{%i:^ 

aflS'SR ^'Sl^r ^ ( Filament) af^a® jr. at^Ra 'a a^feR 'Sf^i as^g^iif ^r i fwi^ 

aR ^JTsff^'5 ^ f?-:i^^iRi:§^ (regenerated) 'a asrj^ ca^ a?atta?r a^sr 

ca^RT-sf ?rR 1 ta^am rr ^%?IH 1 vsr r's^r ararR ca^ 

laaRt^ afaaK?RT Ra ama i;!?r@ atafa^^t at aaaalcreiR aaf^&a'® ^ '®tr^ 

?ii I watRa Raa f%a a aius .a^ feaRi'Sf faasa aRr® ^r, ana's ^aana RaiR aa 1 

FR I laaRT^ rr ^atwria ataflR aar'sft&vsat catta^ faf^a fat^P^ ca^ 

Raa Rat ma aat snaif 1 a^RaacaR a^ta^ Rat^ H^s^ta a®^ ^aa 'si^c^ faw^ 
'staat RaRa ata 'jRt at naa faf^iR a^^ aastaa antRa^^aa 'srnt fnR atR 1 ^aaaa'Ra 
a^ET Rtatanfpf >«iaa ir tj?t aart ^r « Ria 1 ajfta^t^sa a^at aac® at ^taR ^>3 #aa^f®^ 
^ata •i %aRT^R ^ %sra ^faa any 3 #acaa aiafan^ faa^tRa £a^Fif^ atat'S^R 

fnR ara at a^faca >35tt B3 '?i c^aB at ntBt'^Ra aarasa 'jjta'stca RrR faR a?;^ ^ir$ 

atR fafa®t a?F fmBa (slit atR a?a^®f s^ta?) aRc® ^r 1 faia». a-aat %a fa^s^ta 55 a at, 

a*n fpfR am (Pass) a^atR m ^'sta atsa at ^a t^Ra ajft a'si^ cantR atR at, -a^ a^sn aat^R 

at'Eat BtaRa ( sheet) ^a^ia fata >anfa3 ntca faRa'S'tia ^a^n 3 f^Rtama ^ta a^R^ ajat 

nit? *r^ ^ «ftfl Raiantsfa fnB a^R 1 fqcvij ^ 1 ^^aafats^tcaa a^^ra^ar la £vwa 
tsta^ am rniatRa ( Cellophane ) 1 %aRtw aataa 3 atnaataiaa mat f^tf^ts ®fa f?PfBr 

Raaia^ C5®^i a>'aR "^a'sa a^at ata at 'jtri aaiatsa a^’sr^rca ajar f>rt® ^r i ^t^ va^ 

at R*m tgrota rr 3 Rfa *ts ^a 1 ^tata caacattsf ’“atf^- 3 nfaata a^ti^ 'snas 'Sffai'® ifR 1 

sfrss?f-t%5fw?r ( 1984) 5T?8rrR *w-’^««irpi4 ^tmerra 

etarafa—1. Rf33^% 2. amt 4. ataa 6. atfe 7. ^ata 
8. caaa 10. aaaa 13. atam 15. faR^B 16. faBta 
17. f%f35it^ 18. WFifaat 19. f^aa 20. a®^ 1 

marnTfa—3. faaata 5. fearat^B 9. Raaa 11. aa^ 

12. 14. 3faa 18 ^af^a 21. ataa 

22. at^RTFT^ I 



'SfTBTil ^ diw ^sm^m 

1m «FWim^’86 »rtapnf ‘min® 'smsr’ ^jspr 91w=wfpw®T ^mf^' 35 ^ 

J5fr j si'si^ffeir ’srt^R ari^ef ws infra ^rg t wtir isiTpt^r' '^^!R ^ 

^ ’sjtnsrTFSTT <pct(«i ®fl9^-iS^ ^srRT '8«, 3Slf^:?rp® csira, ^s '®«f«r?r ^rsfsr, 

K§Tm*m5i, #59r9r^Tf% ?rtii. ^g f5r5iT?F? ®?r^i7W w 1 lirTm'm^®-. 

msjf ?rg?r m5r<Fm=i %5r ^’T?f »^t%ir srf^ wei PTHPrii ^?n ^?r 1 ^ 


55^ firang *ffw»Rr 37^ 

^»f*rr*ra « sir^m irusp 

^mTFcT 

25c»t '5-'R5n#r 3ii?t?r ’rf^^pT 'S 
:«ft?r5raT?r CJ^tsir ^cmnsf wm 10 vifg<^ i v %. wr^. 
tin® vs ^strat^t rsr^i c?ric^ >T<cms(^ 'armra' 
>fci5R ^ mif%?r spsRy isRw^np’ j5?i I mfra 

^C?I5T «f^mPT<T 

?r:g I sfifRi ^c?i5i 9ff%'srm9f?r c«ft?ncr^ 

St2f*rra ’|r?i 1 'sraej ^'sf- 

'S JSnSfPTT?! I 



25ct (BfTsqgrill ’85 »i;3t;?i5[ t^^PTCSI 5IC®I*H ^TfiRCTRI 

ST'ssf aT^5«ifT ftR>i ^“siiTW ■'iHsRBr ^^\ZM ®;fsi ^ 
si*art cpt«Q?i*l 37f6 gjtf*!^ w^lsrcs 

I 5?^—il?rw 1 



25c«l SfR^iral ’85 «i;gs^I?l Jf^lCSi ?®. !5IT^. H. tin® <0 
^edisrar C5i?i c?itc®?t 5i^c^in^cei miw 

5fgt'i5” ■5if'^sr<jcf C‘^?i5p^‘l 

Sla*iT"^ «t;?i I 5'N~§l^i5r'f<^s;^<f 5 sf«i^1 i 


25c»f ®rRjn# ’85 f^tw ‘sicm® 'smsf’ 

9ff?rmpf?r 37-<3?^ (^sTTf^^ 

355 I 37fi5 apff<T «k^ 

?PC5P7 '^fsi 'sr^ 

I isr^^feic^i yr^rafe^ avR ^fjir?r 
'STT'JR aj?ef ^c?r^f ^srn^ cTEi af3imtT?r si^tafe ®g 
^5ra <ig aP&’5}3i5««r aflr^n lfl'$RT:?t 
I aflrmPT^i m 

al^^cpR $f^5! 's f3r^ i 

Cl^JSr^ \5ni ^tmet :Fl'SirC'3f3T 

israsff® mmii f%w=r af^mPT^ aa?at 

ascga I 'STjatarayR af?rcaa ^aja c?rTW 

aPp-sraa awKair am^'g' ^Scwa 

famu fwTPi af^mpR ai^arfa^r anasiR gvr?rPT. 
ijR ara ^g ifira ajpg ^?f ®ima fa^ir 
af^mx^ ^aai gna'Tgn^t mac^^ ^raa caa 1 
afacaca 'ss caw ‘afacaa-p[aa’ 

macgp' carasaifa* a^t aata gscaa 1 


gVIs t^raia aTgiwa acv Slfsit^^aTg fa- 23 , gwi afsf^'35i-7(»bo6 tac^ 

srarTaif ^agc V"® caa 37/7, wfasif^iaT taa, gffa«Frai-700009 caw agsiagr si;;fB® 1 








1948 >T|9! >n:^SFS-HT«( ^^il?) f<SSl?l56^t fwa »11^«11 

»i!?piw **11^1=1 'siiyRs ‘®Ts^ v© vt^a^sra witncsi i $t^®sn:*n wg; -sw^sii 

?i5:n i 4^;o^vi atiPisi a<pT»iim ^i®|'Q -iir?!?!*! t4t«« a4»a f«cyc% 

5?nc® >Ti«rRi«i snsqc^ sR:*n ?4SiR ?raJ i aw sri’jii?! aalc^, ®iif(T4i>f1 5i»i;;i^^ 

®w;<5i <i (7r-'(i??i saJCT^ c<c<> >ii«W'e «icw^ ^if.st 

f4aiw*j srer-isra ?};a *ric^ <P9iam4>‘^ i kaaHi«?©4i ?n;aT?n:iq ^5rc<!f«) 

ac*n^Ji*l?rsi 5 c?r:^ i at^^ctrsi tfi^a ioi 4 t >r<j<>i<j, R>f<i^i?i®l <5PPii?ft 

•<3 >Rq;t??i <PTC^ ^T®k<p ®iiT[C65 I >n*}i?ii srw;;??J?f -e?^ «n5i*rt 

<i>f;;;?T ak^ w c^pW'Q >TisnHi asis '4w;^ira ^ 4=?ic< i 

a>i?;w CT amcw aw© JT-i'a^pia vtiw «jRr«P'a4;® i 

1. 5Tim?j«i srw;c4<i sn;*n ksaiJi srwTyw^i 4>^i .fK)* I'T®iC'I<i siaacinca^ 

ac® enroll I 

2 ‘3514 © kai:i’ af5r<piw ’Twi-Sfr.'i^ i 

3. iTTfjiOT ksw sn:»ii wi-jpr^ii £•-)* ksw 'r«T!;:'<i- 

5fcirjr^'<p?i ^^<11 I 

4. aT\2 4^ aP*^ kSat^ >TL*^W?ig I 

5 ami'ai-a k'iks r.=i^i*j ksais^ krii (■.ai^difi aft»iV'i kasw^Msk^- kr.-tsii. yiwib^i- 

53^ 4WKS1 yfwigci k&si^i, © ar^jc^*! >(*a?;4^ >rt.bivj <p?i\ \ 

6. CaCEJ T'l'Slil W^Rl W?Il'3r^i ^1 I 

7. 5;n;^-ipsicsi ktfii kiiara sr±i-fe'i3’1 © -nak<-0T3 431 1 <w«i<] 

<5,Cii3 ®f<fn -sfca^a kfiwe?! f6 f«. ?;ilac34®^ 13 , W4®^-ca?ii3, •uiTS'^sckj ^3,4i^'-.®fr’5T 

«jr:®ii, *Rkaisp1 krar.?! k;?^ 'pwi cw©?ri 1 

8 . silk a<i^^i3 41?:©' T»i>3|si kra gi?w3 k®M >nsii3«i iis;>iik^ 4411 

9. susng*! siiiq;cq<i ®fiii k®iii a4'*i r,ar,4 wtia^ "^Ri^Hiau a*Jk 4i'^i -ri^iiii 341*1 -fw? ■iS7»43y 

k5al??13 © 14331^1 ai44 skssiMl 341*1 i 

10. c*ii'5T<ni?i!sr © Ti?! a^TPiai i:4*Ti “^la*! i 

11 ak>TT akbiki'i) a^^imi^k 47:4 ri\r.^\ 1 

12. a?3^ifr ^<icii >i’a^ai=n’ ’gia'i 431 1 

13. T'ik^ic^ sreati^ ai^aiai © 4ii©5f3i si'f.a'.i 4c?i ar<i?:4»i © tiii<j&i©?ii3 sii5Tii4 ^ki^'^.M 

^145^1 a*a?4^ >iini3'i 5iiii;;4?r4 >i©ia 431 ■ 

14. kk^ira ^naial tTO5T3 »f3;;a ^iis;;;^?:^ *»i<i>fir.sii4 k\i katf >i*a?;4" >ii4i3'i srH;4?:4 

yfCtASH 431 I 

15. 3l4ifk ^>f;*4lC33 k^^CSti SJW;^. STCbiW 431 i 

16. *11^3 © sicsf3 akk 4ca© © a 5!iaiii3 at33r.iT3 sr^<iaa ‘aswi © k551^1’ ak^i^ aiii.4^43C‘i3 

sn*nW ak3C'!3 ^ll»ir»l‘' © ^W*!! 3b'13 I 



r?rtfww &fb fcrr^Wci 


1. »tf?TOf5i 5?|fr*i'' ■sti^ srs sprk.iSii ^ii«jjt;;ct<? 

®P(i?i >r;T^’i’«r5 i!.'0?r( aRn®?;;! i 

2. wr=i arsaifp >i3<)* c<?iw^ a*Ri?5Tx ]^ci s 

3. 6T5i® <j T^5f?<ifnsTRra TJ^’Pfse 'Q ^\^7s JtW i s-^w^jg 

«i®r:2i T<^«< gtT?;^ »n’^T^<3 tiit;* ii<i i 

5T**ni <5^* csiti'^P w s nm ' 

4. CTi^iST^tS 3000 »R?«t<I sic*fl ^5R1 «fWI I 

5. fifsaiii “fief'll'6 a*{;?^?^Fni?i ij'W'iVj 

6 ^-114 wjsf ?6ra 241^ caara ^TT®iCi’ 5,'ani T5r^»tt$ soi®rsi i 

7. aci?Rs fsTJrac’sj 8 c^r. fa. ^?i *sT;;f?iTC4^^ (16 c>f fa 24 ca. fa.) aica -sif^ i^'Q?n ac^nsfif^ i 

8 . jiiacaial® gsai ai^fwi ai i a^r-tj^ CTtf'^t^s^ ?r^ig -e 

9. aci-pjj a<'ii a^lbig-va-si c*{ca ^n^'i i 

10. S8i.i -a f<*aii7i a;»4 srai ^-fa 5C4 i 

11. ip,<rr«Mia aw''i5 aii5y»q ^£ai ars n<i r.^i sft^ ciif.^^ afq^<t>'i3 

12 af; '‘i;'i.^ci'a^^K-sir'i a*wahi '.tr<s<ji ^i.<?f*ivyi» 


>paiwai afsa 

ssm « 



ms 


SR 8 tel 


w*n ffprai siTOw f^wcwi fligWte toi f=wiFi 
wTaiivw fl »Rii!pr t^te?- 5 K 5 ' 5 R 
viniwc^ fww« acRw fec^»ii t 


’f8|5KI»nB 


»i»w¥ n'wwr^ t 

ww 5^1, ainnii‘J5w *iwn»n>nni, 
JTSJCSn^ "41, f«l^!5a CTl^, 
T5*>ra 


T=w« ’Til 

f^aw « Jfif^j 39 

«®!?CSIII5i^ ■»!( 

41 

2jf«3psi5e 5t^f'*ii*nTa 
a?if 

ai5l4 iiT*i^-66i * 45 

aeiTisa 5^5 

si1h¥ 


»p*iwsn •ws^rfuaw t 

q|lHg ^ y^ aia, ei^jsrfsra «i|*if3n?i pjj^, 
^3i, PRCwrfa m a»ira peltspv, 
fSJW 48 T| CVTW. t^l 4 m «T?n, cffSWTT 
SI?H^, fjrf^fSJPB «EPraRl«» Siwawiw 


*i'*iWJn »rf5*r» ^•wi 


W«H d WTOI apftn WW« ^ csitfav 
alw D H «f5«i« »n*n?i«i'i>i 

f4iC4fr iff ( 


V88 — in;qrfg cnsa^lllfsr :^SIJJ5| 

jit;??! 5vg 

53 

^»i'n'9 a*!csr 

5‘IC^W 5?^®1 

55 

Vl^iR ®1^t5HIT^® ^lf[i CSC# «“fl 


®l»f C“II^*I ▼» 

56 

siia f4w ?»f •jni«n 

fR3ia4 CTi?iaf^ 

57 

f f4vic<l »niwT4C«r« ^tJivi 

wvm 

58 

dlilTOTI 

«wtjl CT4 

59 

a»ftn5*im ^ 

61 



OH «), 1985 


iic*^aiCT[i 'swrf»i'«w 63 

*«»*» 66 

^ic»w fenwR « tip ' 70 

cw;9f ^ 


fro ^ 

IlISBWl Mf 

0*24 c®i'%-4si ♦iTs^iiniiii jiioti 

^iTi «ii?wfsrcsi8if 73 

:5p1a sra 

•ifwir 51WW 74 

^9^9 f9«iR ♦{?99W9 75 


nflfst® X «PCSiSI!T?F— 9T<|f6 <«▼?$ lft9^ 9«C^K99 l ®1?( X!WW«I 915 bI9 

cP5iira 5J9 I f9C*m xjitcsic^K^f X-ray f«rcii cawi ^ic® sA^ri 5 «cvi^fl?r 

fsanw oiT® ^«iq«x«i firv m c«r''n »is9 *[C9ai i iii^?ivsr Tsb c®i»fi lUs »i 89 

?a fq I a«w ^a4df^i!'«ni|fe*5 IBM c’vcBfa ’«fiw »,5F5i i uuc® X-ray 

flash-i«B xjuB ft9f («▼ twwB *fl¥-"i' evifd'oiwB tav ©i?i'«fsis]iB (1,000 millions of a second) I 

WCVWB ®51R*I »l*!BgfB WSl W^sflB fB^B^B I ®ia»tB •HbWC’XKBB 5^ dlB tUV 

ai>iwn«i vwi «iiil c54i ww b®bibI ^ai bjbcb ®k® c^am ^BCBFiwa ofla^' sib'bib ®Ta 

tc^BVTB Xiffi «?<C*IB CBI^I BIB Ib I elB'SWKBB f®«W ’BieSBPi^ Ib^BICB BW TbBCB a®W 

B?B taCBB !SW i fBC*JB ^CB Bf^FBCBB s^BB BBCB^KBB fc®W f’lf Bl6 ®I a®W OfHI BKB I 

xpcai B»-?Bff® CBTH (Blood disorders), ^bbcib c^tic^iCBrn fac-iB ^cb c^\w (Strokes) w^Ib cbk^b 

<KBB«nB BiOTB S|^ « t^^^^5 ®t«nB 5J1H ai«Bl BTCB I 

[ ^®:;T^c 6® C»&Sf| ^iPPaWBi? ^Ilf®*!—^B^BIBFI^TB CXil«WI 3 


4^? f^Wf^ 


gP W^B lB B^l, tBBBBIJI WIBW. a*IFS '^B, 
Bi*itaf® xjFnm, ®i'*b bibcbIibI, B'frwsiB^ 

*BJ15tTBB 

BCI^TniBlIB 

oifB^jfsnB ?tP<n*n»inBi in, of^ 

BC^iawiiB, sc^iaim 

iBilW*! T*IB, iitCB^ BIB, TbBBBIJI BWHfsJi? 

cawiB, •BiPiMw bcdianiifl 

btTbv Stbi X 30*00 
i 2 50 

CBmiWlPBB X 

wB TBWPI aTBBB 
H-23. BUB BiBBFV 4ld 
BrkBn®i-700006 
cvw I 550660 


B5R^ *iWb ( 1983—85 ) 

: erjrg 

B^, ynaTBssw BC'^ir^nB, B®RcsiR5ii 4i, 
»*i**rtw X jjfsnB ^-8 

HBWIxrt XW‘>it5B X (eni^, ®^fxnB 

BC^amiiB, jRBfBw ffin 

\ 

WWW X f«rB5a cbw 

«tWBI X OlTs»9T?Bi BIB. «lffWBB*l fW, «xfB"IXI K^taUfllB, 

BilB^snB cBlftfl, aCTivsn*! iwiawnB, siw 
cBB, ®»R »nBi, BBisw c>R, BBTarn'OT. fBerajxnB 

BBI, PBWtRM B5, xNIbRW fxiB, IbIPI, 
5r5I3J^ nM, XWBBR ♦nw, B:fB*W b4*i 




Sf5| IS 


^ C^3P1tI#l, 1985 3H.«tI1 



« 5ltf^ 

4t 

1309 ^aflCT Slit?®! «ttjr*l«iw «iU?PD¥ S5SS1CV >i^C^15«W ^W«5l I 

^c® Jiif?®) *5C^s »ii%®i 5Jisjrftc® tesc^ciss—“fes’i'm h?it mnfm 

I M •itflcai “IC'*»S *!WT ▼!» 9f ®|SfS ’(fffSI 

««¥W f*wpw w cwto *n«?ii *iHi I” fsiBiPW bis 'ks ®i!5ic^ '5ICSS snjga ^fat« as i 

fjit?® ®ii« >!if5c®w >i^«i I 5IW1I fetes JII5KSI 4fe ^ri 5nf?c®w asw «ss9iir wwa fsss rcs, ikss 

cw?^, «q«s ^ts I te^ 'sSife SIS jw i sM’I^ si?i« f^s i” »i«^ib fssi, ®cs c^^l^ifsj qi i 

ms TO I CTfS TOWS SRI I af®f6 WCTS fsscss SWW TOS ssin (SCTCSiT I Iss »ffS51ife’ 

sqni iflW (UcvsTca tesis i sf^^Mws ^■iigfst ^s- 5 *«( '«fe <fls »n^i s??? sfwcs i 

®IR«S-CS«RI, «S*tS^B, S18S-V*^!SS SlWlf^ SCS fSSSR WIRS fSSS I ®lfe fs®5R fJKS CS wTf®! ctTS 
SRWflc® («▼ i^iii *rfsa5 VIS I 'S'Siisfe ots sis i aisi'sf ^^les »ic? i >iif5®i »f»rsiBj sn® sw siifswis 

’ITO‘1 SSTWCSS SldlS SIS SifiJCS flsfl csss sfsdts fCSi tLS^fai sivcsfe SCS, ^«fl^ C5ISCVB SCSl^SC®! f58I- 

cscs ^flwfssi, c®sls scsiwc^s »Rsnsi site* sri mssrs act-sw fs^s ®itesiff^f»r oiwja 

®i^f?«B ■nscsr wts® "sitesiffute sifecs csTscs msc® scswuc® f«isss Bfimts i msia a®rt«i siarcs 

SIS I ®ssfe TOWS SCSI mw to’i, to a^ic»ia Tsaicsa ?s^|? sfs. 'sisfw fswicss ®si, tsssissTl si 
fe«|I, TO Slf ¥111 'SltfS®! I Dfe «ltes®l, *«fe «Wf »I®I, *falfs«5 S®I Omfei otg$ S|¥CS. C¥RastS fsf ® scs SI I 

(flfe SI«®I *lt5a? ¥» «1SIB, «ITO, SI i5S Slf® * ¥iac«lfe ¥»»!fsaiSC¥ fi¥ fsaR-SlfS®I SBII SIS SI I 

siics I mssi ¥si sf»i si te?s aisis sisks • fvij «sics mess ^iprfe ®isl, fsoncss csnjiw cscs ♦ihics'ss 

i«fe sm SI c»isi ffe¥ srfs®i ss I sss ®isis is^csi SID css sugar coating tablet i fsais sifw te 

ss «esteems Bite cscs sesws® csc¥-cs?sca msi scs, ?¥bics tesc® scs, b?ssis ^»irasi te scs. 

« ¥1« ISBS ClteSlfBUte 51 Ba flIB® 0|fS¥KC»ia SCS C¥IS SS?1 Sites tveo BCR SI I qife® Rifes 

CSRini® ¥CS. ®I«flS RRCSS CBBSTS SCW S^CB SS?W SIBlfSB fS¥IC«IS *lfs»t^ I Rlfs®! ^S SI^S SCSI- 

tste® SB BSSfe ^ a¥TS SS Bis®! 1 fSBS®! CBC¥, SR CSCS ttbcsCS RS TlflffSl ¥CS 

RsicRiBC¥SCBicssite®i5-siaiafsBf,'fi¥f6Bisisis site®i ss sn fssnswals IS csc¥. stest IS 

RIS RSSW aRiSIR I BISISIR SltSC®! B'RSH SIRl BURS R^ilteR ICS ®8flS C¥IS sfs® RfS¥»RSIS 

RSte, BSICS s!ss RCRSICS RlRSl I aRRIR SI?SC®J ¥R SS I SSIR R?SS SS, teS SS, s!«ste I CSfe SCR 

¥*RSIS RSRIS Rics, ®CS SWI ¥lis fsaS-“jTO SI?5:®I« St®«llR I CS RIRS CSSICR RS CSCS C**, «dlfe 
snsi. TO ^ BISSICS I <l| RWqsfe SCS feS S^^IR SIBlfSR, *«$lfe ^R®IS R¥S, aiCSi RR^S I fSWS-SiteB 



40 


138tn ^ 2i M 


> 4‘ ^ ' '•'Tl 


c^R 4nii m «▼ •flc^ 5r?»r« sfw 
5W \ f*n8iws eia«if^ a5,f5a® trBR.®nsiiW5 

CITS ®BI af^SFRR ^RTt»f5 
iift^Ji^iTBTa, onsiK«fa i wer •j«i ts}wiP?5 cR^ini 
5?||. »wa ♦ifs’lf®® 55^ ’fiw? »ICT « 

^ ^5?T I 5qi?B(| (5pmi f^WlPR 5$l 

fw“ftaT^ *51TCT I tmn CT-at«i« (1817 i 
®R]«>!if5®j«rcR!f6® ^*1 «if«cvB mix. 

SlCJi m I ®Bf^5 5W1W t^«TCT3 CI^aC^»l 
(iicSn I fjjafwa a>3i« ^cwa. Bif5*fi c^?», cR<n« 
*riai« ^cefc« I fa®R aaa ^41 5iiT«^®w 

oiiT'55^ra vw fsiww I ai^fsv « flics!?av in 
aia 5c*f ?^5iR 5iiT5®j 9{w« 4?icj| gcstw, 

c5iSi 'si^Vr vaj ina :«i 

m vai cac® '«iica—aiarav 5iif5:c^a a® la«R 
!(c^ 5^1 c’TJi I erqlaa ? a«isi®» 

a6J?i ^ac® s[cr, ta®RW ©w >fca wrm 
!? ca «na c»il aww '^.la'T^ft 5W, fa«R 


ciwv ipRJi fawRl « »nf?f®w i »«2fW' ^i*wa ^ 
hair» faf*i tawR t-5f*r fassicw 

e acsKU^ wiR ^5t, 5(wa efitc^a *naai?i w« 
«iacaa nn ipr ▼ac^ «itc»r *« i waia 
fawiil ic^a srss cawi asoRJi-fawiiRa»«» 
awiw ? fawwa ^ >iwsi^ fawjfta »iw ^[c^ 
Umz^ faaaas fawiwa avi»i ^ac*i^ « 

tf®ta®s «]ai'5i’f siifjccaia c^tn ag cR'aar >nf5®i 
«tawa wf»f«c*i“n fe’nca a?«i i '«’na 
siWJiffl ®Riaiv 5iife®i K«ac*n 

fawiR cwv C6ic^ at*5 ai i ^ala®* fawiR faaw ataj 
C5ia!? 4icwa ancaa ai 'snft'sc® 

ii®*an:aila® gca csicasi aw w.^ ga m \ caa 
®ifiiw ai nRif»¥ tfitaa *neica aca^i i 

^FW »«aa CBtai ga iwiwaa wica 2 »d ai 'a^awasil i 
ifliltsf aa fsa^Ji aifsipsia ^rtica sa, *tikva 
aa« sHMEac® ^nta ri i iflaivfi<3 ’tarn at«i aaaii i 153 
«riiai f5:aita aca aa ^nfac^sa aeiaai 1 


"afa ca"i5Kv Jaaifaar ^taw aa,^ ciia ®iai sii ^lawe tawi^i f'a’W a?< ^FBra®t 
a^ca m, 31CI a^w aiwi ®Taia faaisi f'nfaos aiJcai 5 ^ RfatR ^«af«»£® fa®R 

f»iHai tat 'Ffacaa i.'Siarw »jsiiwa ai^j Waca caff? ? ‘snaar'osr c^af? ’fTaai 

a«f5f?i^,£a ? ca“ieTW Sawifaar a^c^r aiaicv ®iaicaf caaiw caaiw faaiwa 
ai«B ipi^c® a^ca I c^a tisai affaai «na s?i^ i^af, a-iaw a?»K5? sNa 
a^ca I eifsa ai^ *itaaT®® aa» ai-j »ftaaf®^ a^w5 

acaicffila f»i^ia aa \ «ps«<!a awwTcaf iasarfii’a vlai:® a^w aisnafi 

®iaia fawR f"iai^c® a^ca 1 ” 


ac9f lasR (aBW»f*i, ▼if'sv, 1289 ) 






caw;, fln^i*!, ’jg’fT9r vjS.us 

'BRUiJirf c'Btisv 'a)f«j»?Ri vffamfstOTsi I 'Irerai^ 

•f'B'gs—'sjRi cir? <§15 51C5 I ^®5? 

f^w!iT-*n» <Biif>iaj i 

'gs 5jf5!ai '5ii« c^if? snw ^\ \ f=!i®isi- 

^csi*!, anfsi tikm 'g® 'anT^isite. c®isnii 

'sji^ra £▼ ? ?ik f^<5iif»r ’ic®i?i c*i. disiai 

^®, ^*ii«r5Ff'PfBiif«f?f W19I sic^i 

5^91 af® «n»l f9eil®1 ?9®R 

c®!si9i ®nCTl '§® 5|<31 '5ii*ii?i “Elementary Subs¬ 
tances” £«r««l—; ®1519 S5WI c®isi?ii I 

'5^sj, '5jr«Fl«f, <§?4 RO—5iHE915^ SUB I ^fs?, 

C®ei, ^fs[ C^99t fff»l,—■SlT®f9C«19 SlIB I «I19, 

H?®, oi»f;, sj^^, c®lsRii <«¥ 5^ 1®?^ 91 

'gc® 1 COWSi <811919 f9<w?l 'g® ? 

9lff ®I939^ liisi;! >J5W <2®?!?! ^^®, ®W '>ffa f|W 

^] I f9r^ isKRtv VI'S ^®a at® «f®f9f“i^ I 

91§f99r <5® 5i;?lfeC81 f9»l>iSIB 5^1® W I 'ga91'fbU 
9f9ic9Jt«, 9f»r f'^anTf 'g® sic?. ®C9 "snsiifjrc^iB <a »nala 
t’Kim fHe® ? f^csi fsiN® ?^e! ? SJSSI f9«isi 9t5i;i 
«, “£®isnc«r9 ^[91*1 ¥*119 'flc¥9ica oia^i a¥i«i ^faai 
m acn Ssa ttfc® 5if? m i «ft9-«ji^c9a aan 
«w C9 «f9i, ^1 «[9«ii 'fl¥w ¥?a9 ; <Bna sj|[c®9 JiESf 
"latcaa <«¥fd facaa »iw9i <5iic?-lasi^i f¥, aa^caa 9i?[- 
c¥ir.9 91^ Ri WC91 aic«ia aatR ?9, &?t« ^Tlvia i 
c®«»: R9C« ^?i ^at^ia ¥f*c® KtsiicRa iacafRt^si« 

V-^Rl vfaaiC^R, «T?ni ,<5i?g’9 ®«S(ra <8lf® 

^C¥t*ic»i af®*iff ¥f8aic?R I aju 9f*r 5i9jr»iC¥$ c®«ti 
RBI, ®C9 Sllfsi £9,«l9CfC? «t9a?S faSTBf ¥Cf, i5?I9 

•099 ?tc»r arcoa aatR ?9 i ctj®i c*n®iR a’gf® ’^?«i 9 ”t 
9cS ®i5i •Rsi'n •ffasucR atHa sic9J ®iic9 i «i« onvw 
90?i Ri^; C¥R Rj, aima R9«ain¥ sno i 

^49 ■oJtai *1*9 <gc®9 «iTs 9 aa a^ica ^faeiw i 
t’n ^1*09 aaiR I aw, aa'esa Ronta 

<9 B|¥C»l fRfu® RC? ; m R¥8T fW dRI CER¥ a¥ll 
4a¥9*l mu I f9®l9, ^?KR9 ^ RH C¥R ? 


^?ia Rcsf ai*iiaiRiT«! a'gf® c9 ¥®¥^s[f5r ¥«in rbt, 
C919 ?9, t?»5 ai«ifRC9R ^isicsr Bii9¥i!aa ®1 !^r bsTbi® 
mf^cei, CR ¥<li^!«<?[ 8615 J[J t” 

c®is!ia 5i^c«»i ^»5¥-fRf’ji® 9gwiS 9 ir?j? i 
^! n ^^Sv-^rTs]®, $?lt® ’jf«19’t ®ITCI5 I ’J%<9 |?K® 

*nRif<ra «iRi ¥5 (r^ m r^s? 9<fa9i Sifwic? i 

ai¥!«{ <S9t '®)iceuc¥9 IRRI <5(lll '^iftlSKf, C®B,!« 
9^i{IR 1 ail¥i*|, <sj>;iii,9! R^CJt I y.ijo 9 ;^ 

91®191® ¥taC®C9 I ^®aR vfl ■R‘{l<g®-fRT’9® ? 

^?si CRSIR 951. SigC9!?! i^lCR ai^-9ig, 'S "SICR «iaiR-. 
9ig^ l®llt'f, •Illsi'G C®S!tR afel®!?, 919-*!tR C9 9ig[ 
9l?C®t9, ®l?l a'i®i-9ig '<3 91®19R'*iC'!| 9 I?l 9 f?CIf 9 , ®I ?1 
®ll*liR‘91|. l!®'lf»f I t®IRia'Q tRC’*f»l £ 9 i.R <Si;^i?\9f <3 

asii*i*[Rj, <511919 fi £®JifR asn*i»;Ri i "jtsi 

■lala R9C9i 9I?1 9f«!C9, '^llfsi «e;^ C5!'!?',¥! R5t9i ®15;i5 
9?519 • ^fsi 9iR <511919 ¥91 ®IJ5!11R ¥kc® 9I€, £®1S119 
RaC¥9 ¥9!<3 5SaSlI*l ?^?I1 alljiCa l ®C9 ?¥ ^fsi <3|I9]?| 
«l^[f 8 I¥rte 6ft9 91^91 RVig ¥f9C9 ?" 
aielR *r»fR"iK@ <391 51!5[Yr¥ fasicR <s^ a¥i9 
?99i»r I ®ia®9^9iRl«i si9i'5 I Knijc^iii 1®R ca«fl<|® 1 
>fl¥ CH% S19]19}91 9C51R C9, “ai 6 lR «f»fR. <511IlICif9 
C«T*n9 I 9I?1 iBliSllCtfa CTRIb, ®I?I| ®)5f, ®!?lt SiRi 
<1191 RRW I f9«IR f9C9»rt, 9|?l9l uKlR ?|aiC^, 

R9iJI <5ill?¥ ¥Ca Rl, ®?1?!1^ ®T?1C¥ SUCR | BnsutRi} 
»r«fR fR¥ ¥T9-a«ll®. ®1?]f«fCR9 S!^R!1<^®, br fgg;, 
f99I ec? R¥B1 CR?RC® ♦I)^C®R : C¥R Rl, ^15191 aiblR 
<«9t '*C'f«ll9 I <5111?R¥ fasSIR a‘n<$, <Sl?Il| 

RWIRI *1^91 I ^®9R aiSlR R®^ 5ri?R9 l” 

CI19 «I¥ £a*il9 RR.*? 'RrotR. <al?iai 9CBtR, “C¥):jffi 
RrfRC® ?^C9, ®1?1 BflfR Rl I if«‘f£R W ClIW, ®1?1 R1?R 
Rl. f9anCR ?¥ ®nC9. ®l?ie ^1?R RI I ¥1CB|£1? C®1®| 
aiRl9 R® f¥S f9®lR WwifRBOR 9Cl. f¥^ 9f«f ttssis)] 
¥9, C¥R CR R9 RifR, ®C9 ®iRi9 c^^IR ®159 Rl^ I Rfir 
2^ RltRCBf 5CS1, ®C9 2^ RlfR 1 ®C9 Rfl fR®RB 
¥9, ®C9 f9WR| RlfR ; C¥R Rl, ®1 Rl RlfRW, C91K¥ 
9C51I f99nR RlfRCil Cint¥ RfRfCT, 
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* WCT. PI cnhw life's ♦n!?! 5in «w t^iwR 

f*pq ^c4 tfec® fsiff® *ii«w 

TO j CT «r»i !5«i !«C51 fTOwit *nf«««i»" 

<5^1 Ca^flfl SWEW “01^ 

^f«wi ®a of® «ii«T?fwi f^w>? gftt® ?n uritt® t 
«H5?*?¥ fww »iK?fi ^froi ^1 oisff ^!« 

sni to4 5^w, ®i5i 5 *ii!i !^—^?tpb w? «n4pi 

m ff? ®I5E® irt® CTO ff5 qi I C¥Pi?fi 

cfPifd «i«r«ii< ®TO fllin<>n vfsw cw ? «b*rh 
«> i*RR 5fi*i® *n*nwi ¥tsq;—*iBw ff^ps nil*i *w i 
«ri-ff!icTOi «iiJiif«rcTO ctoI c«n¥ ^iiin 4i?ffTOc«r »»#a 

SIW s?l-—^tatWI IWl ^fsiH 'Iwk'SIC^ «IBW 

nw ^fa sn 1 ai “f^w” «nf»i *«, 

jqaHC’i’Fi aretJ^ 'vf^fwiTO c^w avw sicqa 
Sto Tto, ®TO snTsj sw—cvR *n, biMto, ®i?i 

infsia I TO 55^ afsr ca, ar^tsiKniw enstRartacTO 
awaTO mm • cvsi jii, c¥r aw a?a 
f^i f¥| ¥fsBi TO, ®qa 
af*i®w5 «Eaw acata «Rai5i 5^ca Jn 51 ®w 
cii*iTO fa ific® <« a¥»! ’H.'s*'•P9>t affaa 
f^aarca? aaiai^jncai fafa bto caarlcaa, 4 ito 
▼ am faaw ¥faa i fafa C¥aai w^nfav ¥ai afacaa, 
ciTO caw aaia caatftcaa ai,f®fa fa^fa®T*i?aScit« 
'SiTO ama ««nn afaa i »n-ffsicaai caam oi^aiwa 
fe»fa ataai awa, a ^c« a a^aioi. to acaf a 
oilw ^®nfa I ^rewi ®i 5 ia caia aai*i fac4a 
acaa ai; caia aaKTO ai^aiia afaaiwa, »«a® aai 
awa ai, aana afiwa caia aaia wai aia ai \ 
ata aaa aaw tai<«i awa, ca aai*w3 'ssi^ifaa ai 
ara^aa, ®ito anaw aaicaa acawa; ^laje aieai 
aia ai i «i®®a ®n®*ii ^ a^ai aifac® ija, cm ®i«t, 
®art*i a“fa aitaa ai i »« faca tawia aiaifaroa 
a^upsw, 'aifa c®i*nca aaai faaw afac® atai ai, ca 
mjfa taaia aw, ada ®ito af® aqo? af« ai; ca 
caa «n*ni aiw ai^ca ‘ a? i aiifa ai^i c®iaii aKi 
asncTO a«i at®TO afaa, ^?a ®iiEi5 faaia afas, 
»iTO ?®»n4 aifaa faaia afacar ffa «naja «nai i 
viifa ca aaia faa, ®iai a®ia i «aaca aavi aia 
tfsm afac® area ai, t«aai aFiastffi gsisftca uieaia 
a®KTO aai f^aai fama atac«a^cai fa^caffic® 
Cairo acTO 5^ca. C3^ffi ^fa aa< «pbw afaei atfi 
•naia at® aw? ataoi a«fcaa at® aw? ataca^, 
PI ®ai are, ta? ai»ac?^ awre fW i aifa ifta- 


t Z^m a4.2i mA 

*ada aaw ai?i atac®?*, «iiro nm aaw*^ a 
aiaretaa atflawiaw a^ai aaa^ a®» caaila»’ 
at«t?® ?tai, taasaa troi aaal aaw 
at?® cataai aitaait? i tawipilt aiaiwi 

taaia i” , 

a!?iai aaa am "gtaai f'^Butata^ ?feaa. 
^j?»i tawia-ai®ia aisfnai^aica ti?ia aacma-^? !«< 
aiaretaa ♦Krtawiare taai cafa, aa fcwr ta i^i 
B^Bic?« ata-aalcaa c®lt®a ®® aaw ‘anaai a^ i*t 
(Uadi am a?»rei aita. ®ca ti?itaca« m naj fua 
?^cai 

taaaarsmrecB caaa natfi muwi a«mpa 
lai^a 1 miasi m^aw ataai Bita®iw ca, aiia aTcaa 
aidtaa fi^4ia aat« ®it®Bi i a^ai am atma ai- 
aica* awsJtB am ataa i 

4a taf caita® m^in aaB awi adai 

a* I ®i?jc® a®a^t»r fa fs sffiara a? ataca i 
(ataaiw^ Bia«f 4at ca^ sn^a^c?!! a«f c?^ caitacsa 
a4 aa, ®i?fe cafaca i ®aPH acai acai, ro a®a^ 
cataca, ®i?i Ma«f ac?,—a*f?ta, a«-s?if ?5t® tat®a 
a®, ay® wiare ac?—miarcaa caia faaa aift i 
a?itii®i«cfl ca ®ia, aatmiaia lataf ata ca^a 
®iaa<i« Biai aw, ®i?i ?^csi cam ailca, 4^ a*fi^ta 
pffi^asi arfla »iaK«(i aim rniwa ataca i wi^iawi 
acaim dwai ^ ca?i5ca, miare ^itaassa atica, aaa caia 
TO ar?i^ai taCa, aaa caia ®ia a«^*f ataai aiftca i 
4Ht*t PI TOTCflfa aat4, ®i?K;a iaaitacaai 

caitSiTiwi; ai taaaim; awa i rniaai ^?tta “iaataa” 
ataima r ??ilt 4ta-*n(\a ta’^ipw 4aro toaR i 
ai?rc® ^?i mica, ®i?i^ ata ; aimc® ^?i ai^, ®i?i afta 
ao? I wai ai55a, 4^ matfitfi ta i 

4maare taaiwicw arcaai mcaca^ cataarcaa, 
mroic^wi iaii®TB aiawicai' ro fefi^ai caa i ai«taa 
erer fet^m are ai; ro mat?® ?a acS, taf ®i?w 
apca 5 ^td ared« *fai4 ^em aw—adma cal jltfi 
*jaf ’ja^ aico ataai aicaa i cal jitfi »ptw 4atB® 
ataai miua tacw miaw ro ?a i m®®a cam ai|c®ci^ 
ca, 4| 5lt* naipfa aiaretaa a^aica arcare laii 
|?w 4afdB are awma ai^; fa^at^ are wmwia 

. ca aii[ ^t«dt antam at?«K?, I?ic®« miwTa mw i 
TOwa t®R mw 4atl awda TOwfa ®i?icw mm i 
cafi aaf m® mm atroi ®ww are aamwmia ?l«m i 
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jjwran swmfiiv 

fi !?oc I Wa® m I m ?wi 

®fst® 'SWBI '3^51 CTS?!® ^CBS? W, 

® «i9R[ b? I BiafBv >« ¥m »rei i 

CB CTi •acBB »ini, ®nn 55?nw aprwww i mt 
f?*! 2®iitf^ Bw fii? ▼«! ?nB, ®??i* ifw ®ni 
vRriBsnii I «urra«TCTa >if?® wswwa awiafjiv caw- 
fwiPF fiB aw I BifaW *iaT«( atai ^a^ata aiaiafav 
caica »Kif Bf I aai, wswca laiaica ^bi i oauHca 
aarowiCT sn^fdv arifa® aiav afa® '^aa aja \ 'siaenta, 
•nfia^ica «n^ifa¥ cia ( ¥itfa¥ aiifa® ) a^n i ca 
aic^a ¥iaa cai®i ■eaidia ^Bfarai ca «a 5 i 
B^c® ««a^ aqai-?a'aita aif^a B^ai aic¥ i 
aa^iawia <«« ¥«T«nca oiicaifain aiav afa^^w'ift 
'&aa «nc¥ i amawa tua^ amwca aiat^a 2 ®bi 
« r?f® ajcav^fBi 2 ®Biaa «fla^ «Hnaj aiasfl ?« i 5®jifa i 
iflJt Bifatfi aiadt caaa aa-acaa at?® aiaiafav 
caica 3 [f «[a, ca^*i ajanaj aiasita ak® 5 .» ^a >«a^ ca^ 
attaica^ faN® i a% afeacaa aw « 

cjiai^caa acsr aiH«?Tcaa JKcatSSwta aiaa ; gcaa aw 
« «isrra¥icaa a^caiafawca a^aifa aiartaa asa 
aa ; faf»i¥a »iia^ oiiJafaaia aw aiawcaa a^cafca 
aiaifaa ^¥i i 

alW aiadta aiaiafav a«aicn ca >«¥ ¥a «, 
(«a® aca i aiai aioia aiai ataia a^catca arai aai 
a^ai «nc¥ I 

aawia, ^aejia, «wia¥ia tiia< aa^iaaia. 5iW6^ 
¥¥co a<a« ^ai aic¥ i cait awaicaa ¥a Z^ata® i 
t¥afac¥ tn^ iifaf$ aiasfli^ mc¥, ana mc¥ ai, 
¥a® aw; ^aaiaiWa aw ¥aa ¥aa aai¥, ¥aa c»n®ia 
l«nff await ¥IC¥ i t¥^ ca aafd BitafS^ aiit, 
®wj J¥ata¥ aw > ataic® wfafe^ •anca, ®i?i^ 
i¥afa¥ I BftaaicB^ S^alaw aft®; wla ?«« 
ana f¥ic®l 2¥afa¥ aiH i. ¥W ^a aca caaw 
aHt f«%<Ka ifla® aca i 6fvr<3 afta: caa ai. 
®TaTftcaae ¥¥, «iW e ^<51 wica 1 ai®fla ®f®caa 
aala® J¥afac¥ tafar® 1 t¥^ ac5®a e ¥C5®a ¥tca <n 
faaca «¥$ tacaa awa wica 1 

^^fafa¥ ¥ta-aaita acaift ai-sai ¥a, ¥ajB ai-eai aia 
ai I ¥> aiftca c¥iai ^Ic® i¥afa¥ wilca ? i¥afa¥ 
afta-aaitca ai® a^ai aic¥ i ata, 'gft ^la^ aig. 
afe® wamaift aaa¥taai wiaa aata atai ®aaa,aKaa 
awiafa¥ acain a-^iwa ¥faai 2¥afa¥ ai® ¥w; 


ca^t¥afac¥ «n*fa •as'ta fa^ia ¥cai t¥^ ta^a 
*iaisl <[ 5 c® 2 ¥ata¥ "aai^ as® ca ¥!«• ®bo 
ttaicaa^ wiw 1 acB®a ¥tcaa *iti ai^; ftaiai la’i 
J¥ata¥ as® ¥fic® *nca ai; ^3?*^ c®wa ¥Taai 
as® i¥ata¥ awa*j’J¥ «aata caiaa ¥ca 1 c¥ia ac 5 ®a 
ala 5 }t®¥i ai^ai aia ana ¥fac® »irea ai, f¥s sa aiai 
a^f® caft ^fwia aa “aia ¥fiai i^aa aiaa ¥fac®w; 
c¥a ai, ®?iai ®nn ^c® t«afa¥ as® a^ca; 3a 
ailca ai, f¥S c’li? '?*> aiaiita ai^ai ®iai ale® 
J«fafa¥ a^a ¥faca. ana «naia cal 3at¥ ailai £¥ata¥ 
aia? ¥faca t at?ni (ayrt*!! sialaiaacaa caa¥, '®i?bii 
af¥c® ♦ncaa ca, ¥lc^i ^ ¥at® Biai.®i?rai 
feaawa ¥ca; ®iacaii wlaia, ®i?iai siaia fe^^a 
¥itsai aia, wiaaiai f®i ¥w ai 1 

i«aa caa, »«¥ £efaftc¥ attla taN® 1 ca aw 
a<?ilai iita »iialc¥ ai«ai|c®a, ca aia ca awal, *iial« 
cal awslt, ^tsi« cal aiasJt 1 ca aia aia wlai, 
cfH¥caif?al jgwal c¥t«iai Wc®wa, ^®a#l« aiaj, fs?*'® 
®t| I ¥lS« ai?i, aai 6 :« ®il 1 ca ^la^pswaalt® 
wifa feifawft, ca« ai?i, wifae ®il 1 a¥eil ^¥ata¥ 1 
areao 1 « 5 T ?1 w® aeca c®wra wata aw 
ai cwia-^na tafw® ?|aiw; cal aaa «wa?Bi-»«ai 
?ai aaf^a'Q fafw® ?|aiw 1 S®ca at®a ail c¥ 
afwca ? camca« ¥»i, a^ca® ¥¥. cawca agia ac®w 
ail c¥ afwca ? 

?a'S af¥c® aif¥ wica 1 S¥afa¥ f®R 

¥laa ail, caaica ¥laa, calaica ^®ata¥ ®i?ia »jtawl 1 
“®iaiai t^i'^aiai fa«®i ^taf®®i ¥naai” « ¥m aft 
a®j ?a, ®ca 2 «afa¥| ¥lacaa ¥Ria 1 t¥afa¥ ftH 
¥fta iDita ta¥ aw '«ai Saafa¥ ¥lacaa taa® ‘^^ael 
aid I ¥®®a wwwa «l b¥¥, ^ajiaa^w, aj ca?i"aa 
«^\aa, c¥a¥ i^afaeva ftai. aiaiaft¥ aitaiaaaca® 
*iaic«ii ¥Br 1 ftSficaa ftaia, ¥iftiaKaa ¥ft®i, 
aicii*®: ai a»¥iTBit^a aif«®i~-a®¥l ¥? -aaitBla 
ftai; wrfaicaa a’^ewa, ®«¥acia cafti, c¥wc®a 
a*fafaaii a¥¥l •c'sa af® 1 c®wia afa®w caa, ai»ic¥a 
¥^® ®iai, fa®ia a3aCTa-a¥«il ¥s ¥?f¥a 

awaraa snB~M!a¥ ftn t«®w wia ife 9 iiifii¥ c¥? 
ail i ca acaa wai awni® ¥ftc®a, ca «| 
i¥afac¥a ftai—caaa asp^i^ <«¥ a¥ra ¥<p*(aWf® 
C¥WWBI, a¥ c®afa ¥?»wi^® wai a¥ia c¥iwww 
aiQ i «| at®^i 2 ¥aft¥ waiiwa «a^ 

aa¥ia¥Kaa aiai5ta¥ aaft "'tWRi 8 i!af 8 6 «tf®¥ 
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^ A.. 

•m « Fvim 


iiRSWtSf ^iSicm t |?HI| tSfS OT? 

<41? 'gwfl »ri'9J!’f!?{ oii*^ ( miv c<tT«iw^ c^, 
«ji*nc*nr ■s^'u ^®9ii:*fs 

« ac®?, ®i5J aJii'i^t'i I stt5^ ®®raii5 iper 

aff^w (Materialism), afhw 


{ 38«4 H *>^11 

*v j ' ' 

ayfa^jcw fK®»T. a<fw®i •a*iw’i® i «rt 
mifsiv ^CBf3, f^nfr !tW5. aiwrf^ws *ff8?w 
I CTit '§« ®|TOS «PK«BI 

sH%,-*c’rq m, spjTOif® sii I 

[ «65n ’fim, ] 


niwa IP »!fwi ®J m. a>i. iisAsnaJi acsfJt 'siffjpfi inas «iicqt«^ aia 15,000 
cwc^ra “(I tri ®«!} /ifunfa « snfijc^a ?=! an i fp^wifn wn'g.fna «iw«i>n 6 iwa nfsw >*▼ 
i^^lauw 5a aicJia m i 36f^ cfcia 100,000 C5la efsc^juus^a 5ia 5 a ta’ia sn«ii af® wnfan 
ICO 'snja I ‘«^f«<afa csiiS cninfi*^'ia «n^«r ai’J afta «Ti^n, ifsfnaia« 

aia <!^ia'5it ■'^fsj^fla ^^niSiCiia siib 15% t dfaaiJift^a aan ^T'Tjnni aiJi: a'fisiis; 'iW 

’ifasiiq acfia awia a^fjw 80 e^t sicna &5*!i»r!t ^fai vaw 5ta i 

aw faf®a ^ifawcn 5 a 1 50 ®iea sifasfj caicn 50 »ff5i«i aifasn aw 5C® wai *im 1 siwia’asj 
wia^icai « aifiit® aw 5c® ■»aica 1 aF»!cna faf«H afacacn 

anfa *iwcaa wc<p^ ^ ^psicna ^p 1 iniv nnfS area *fjw anf^^'t viaa afa^ aiwi csca 
5 ic»ia Sa’fi'fJt ca»ft, far^ Bin. «Kaa csca ca*fl afaaw aaiafa aiai f^wca aR^ia aa 1 wsia < 5 )ctfaE^ 
wi I c®afa 'g^i, cniaia awai, a?n 1 « «iwar$i awi fas^ica aia^ia 5a 1 Jif'fo aiCJi 

(BeBaiBia aiifsw aicv ai, fa^^g m «iifacaa ^a?i® can! 1 ^sif® acai^jila 'siiisii^cti njifa® 
ni^fjia <5iic5 ai am ai ©icna aca ssuvia cai^iic® mca 1 

[ ®«®fa ffa d^aaiw afsaa ] 


• cai^Tfe 

m 

aa a?f®a naraa aw 1 aiw. ‘ncn, <if«Sc® a^^ 'sjaaai« ap aia^iae nwaF 1 cp, ^?g, fa^Sa niaawi, 
aa, fanw saj, ®iaiv a'??® awi f-ic»n ap aia^ta 1 catsicna caiae fac**t mm 5a i ai«caia^ 
cataifa caa ai 1 asacna a^aca« calaifia faaig naaw once 1 

cafaifa anaa—a?f® cacv cataifen ^Kiai aca *aca afaca ca^ai 1 ao afaca caaia *ia ai* 

ffawn, aif^iBia ai aca caw ca«ai 5 a 1 ai^^a c-aaa fac’f 'S niani ainw <a^ aiai aaitai aia 1 
10—12f6 ai9} W5^ aaca 1 »tfaaw afai*ni miw nai ara 1 

csrtsnfaa aisnfnaf sAaa n^^[ i vaafg wisiifa nica 15,000-20,000 nal aicn aia aaii afan * 
niwa « awi calaifacaa'a <«ai^ ^^leaia 1 ap 51 ® arww3 ana nai 1 asm, a^ ««at nto»ai 
cn^aa nn <Am nw 1 a^ u#at nam cafatfaii aia.nat aa caftncn nai aa 1 

cafarfi ‘•iinwa aa»nf® f!i®ra aiaiaa 1 ca cnw mm sncaa farft at* i®fa nat® ♦n» 1 <antpi 
aa aia naia ai, aiHi. |fa, tn aavia cataifa *ftnpra nai 1 


i «n®’la ^a aqniw 1 



STfltir 5 rf«t' 5 - 5^1 S 


9lf*n5—5«E®I ’iI«J15®i®0“-‘t!:5I*n« 
f«>1CT «ll«»»t!I®l T^^lsSl 5lf«tt®S 

▼IC5 5JSlf«IV I ’f®$I ? '*9 I a;'ctc'$?! 

c*i^ 5W 'srae^E^a »!W 'sij^iri c«fc"n ®iww-a«fi!?, 
—'Sica, Siam « fatfim—aaw ai 5 C«t 

‘flcaftii, m ai’ifaffli® : ajiaK, 

£▼1!^ faaw ai cari^ cai^ taas^^eic® ^ic« car 
ai*i\, SI a?ia a®ii»!«. ar»^5ii *rsi ss$i ati^ an*iw 
*191 <aaa 'ai^taai 'acr?o, ac"r?isls^ca si«ai asi 
am ca, an^faa ^tfqs »iw smsaata aieta ^tfeicsa fjiaS 
facaa srca ai*ft • -aa*! t»9, si^ifw sa ai arra, aeii 
cats *nc9, smsaala atas a'^ara afatsa 
amaisi 1 

onam ina*! wmw ufasla (si fawaaffi aia^w 
arcafacaR Slgcaeni^a acsnwiw D.Sc. 4i* 
acahari-wnfsifscs sea ’fsaisa ‘mfafsa' •a’lfS a»a?ra 
arfli am fawaa^-a y sai aisai am, ca^fei siisac=^ 
anTaf s « SaQs ^tas, |[mmt 9 aca?i ^ita 'm «;®3is i 
ai®j»m oicav aaar «ii5?aa>' »rf«®aacar (aiaraas 
icai*ft9) CTU^*f ®'5'aR ’aac® acafaai 
’amw 1 S9 w «ia“si anita^a afas atal siasaaTa 
laicai fatal afaesa 'fire, sta ^acsi ai ^fcarmssica, 
▼laa ca^faia anfaaina aana sai ^fs? 
smsa>ifaataa| si’ll « eisi i fai*fta, afawa 
awaFia aiijaici snaai s «[f«a aiasmamaam 
♦na faciTO sica 

•ipsisi mfas-fawica Pythagorean Theorem 
awW ajig® \ s •m «wRai amffia awi^fi faaca f^Fg 
ants |tsi sfa ail awiiw Russell 'll? The 
ABG of Relativity ( 4 th imp. 1931 ) aiacai 
itnl acnciR (’ji 95 bfjWs ) “Ifs^w ai^sa sfan- 
^fni ncaariifni atsi, Pythagoras «r^csi vaas 
f«?R ai, fsfa 'snai-tsiaiiasEaa' ifiot 


laiifa 'siaai at? cacai ca, fsfa faaiaia tena, caiSigl^ 
a:^^f«mia « ^'-aia aaaiafaai’ i 

ai ■isi’tlcs Pythagoras aifar 
S’l’insfd 'siifaam arcafaceia i ' S’l’iiwi-acai asaisa : 
tuatfd cimsc^tDa ai aac'aieil fcfc^? arc*!! a?1arn, 
aipcia acjfa cai’ia'ceia aaia t calama « an’isa- 
a«^f55s :gc’ a'^sicai (>p—q«(i^ ai afip fata 
eriifafsar wroa -^fiaw faafs acsi; am aigni 
3^5^fn nsla sis'la sat Safaar aif^csm ciwTacaa) 
f^aica aiastifaaf Capas'? 'fifS afHfa«6 f«n t 

*3,af-5][o sipfi naisa faia—fafa'^ c^aami gi 
a’fwcaa aig ’ifaam fa'fa si<^ia ca cvia ataim a^lgn 
fa*t9-fafa s| a-acs^ a^gn fa®fc9? fasfnfms ’«f®f6 
sfaaiacaiaii— 

/2 = 1 + 4. ’ — 1 

V ii - 1 + 3 + TJi- “"TT! ? 

'fl-fafa? ai^itai ai a*i?av ?ia *1^® fa?"n arn 
’n«9i am i cal aislasa ft^i aia s'^-ait'aa ai^icai 
t«s$i *p0i ^ai«si f?icaf?5>[, e'll sif'^ala i 

^tlfna acai ®iri tavlfi—^eenr aafevea sat 
a^c^aev ^s-c’iCB ’il'a'is af?m fasa i faaaffi afac«aa 
^'^ai’iii a|»Fi5i aca cascaa aaia a^fci^B 

fa«fmc*ra si5«ii cic^ar caa caaisca scnfini sflv 
nfss Anakagoras (500 ?—428 v The 
Random House Dictionary of the English 
Language, College Edition) aifv saw, *ii*5i®s 
afssawa awi, cs^i sifneafsKna i mffi napffi 5^1 
aaaw^’i afiafas ^tsi 1 

aacnil wai «ik? ca, ^a *if?fai aw aiicai 
ca 'sig’ii®—(alar, si'api ‘’ll!' ami fsfi?® i^ar snw) 
sm am«f ^9 fe’ra fa's? arc?, aicar aa'wo-faiiiw? 
alarm 1 asink ’ll •asi'af? jjai cs^ic®. ara ai'^wa 
nsiVlcs saifas lam ca, ngm afacs? ’ifssiam, 
nwi, incommensurable 1 


* 182 / 2 , {twia aia fif? cam, aaa»i»n, ’Ffaft'si-Toooss 
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•pi«N«n 


<« jmci « fjww *n«n 
m «™ src«fi sjwaw CTJR 'Wfidj, 

cwffli I sjiftwccn <ii^ 

’fWfl ^jT*i-iif^r® W<iK — 


5= X 



1 

8x29 


1 . 
8x29x6 

_1^ 

8x29x6x8 


<> «i^*fic®?r v»T, «n*i«:«T« inww 
*pfiwc»n »KW ?®>5ira, «'»ips**nl? wtsvnsH 
H WOT f 

•JPBT ^£85 *w « WB 

oj®Fa ♦fTi®ii;*f9 fBBS *k «. •SL^'^iorffB 
Birt^cSs (cp^f^ ^»§tB ■'I'Bsi 

nf«j«*5em OTW ^f35i»i *nm m fsj i »Jr.3i*ini 
OTn?^-56w «?■! m 501, f¥S t^rg «I9® WBl 

BIB I £««fk »«feB-D5 I ^®BR 

*w>n*ifi¥ c¥R 9i?q®-aiwB (bSi T^wra ^bi 

WHB 5« PI, CWlf®B-«nE»iroRIB « «IBC*R! 

’IWlffB BOlWSi 5 OTf, m «Fsn »l*ica 

5lf«H5 6$| BtBtW I BB£ dSB ^ !i¥ I 

OirB OTlTt^fBBlI ¥®. ai^R ®1 «¥?6 BIB 

at(n*i( ^ fBCB bb4b ^smib t 

The knowledge of the Brahmins in 
astronomy is not inconsiderable and 
seems to have been of great antiquity®. 
5,OT 5W ««iS aBi5 Bta f^foiffS! • bibiibIot 
boiTbbi BiBJif*<ra i 

At Benaras is a prodigious observatory 
with instruments...made of stone, cons¬ 
tructed with amazing exactness.a brief 

account given of it by Robert Barker Kt. 
in Philosophical Transactions vol. IXVIII 
p. 598.® <11^ f*IBl BWI ICBOT Pi«tf«r ^ 

fBfJ$ ¥^BCBM f¥j ffCB ««£¥ (‘—may give 
some idea of the stupendous work) i 

6»T«|¥ WifSI ?T®BW ¥« KBIOTB <« fBBCB !♦•• 
another instance of their astronomical 


( 8 8«l ^ .fil iK<lfl 

knowledge, exemplified in the carving of 
the signs of Zodiac, cut in a pagoda not 
remote from Cape Comorin. This is 
engraven in the I x iid vol. Philosophical 
Transactions p. .. 

TbBB CBOT fBBBWKB BIPBl SOT tafi I BRl 
fBBCBS WOTIBBI W*!!®® Iffif® CiW PWVBf'BI wih 
fBBB¥ wnWISBlfi^t OTB ¥B1 Bl¥ I 'flh®»nW' 
fTtBfBOTB ?B^I?, »«Bt BJWB S^if 8^^ 

OTaBtiT WBi BIB I 4nr bbsh^bicb « 

SJOTI *ifa?B * ^OTB BnB= 3*14161 

BiiBH flBBIB ( 4(5 •r¥tB¥ VR *1^ ) ^ 3*14152 I 

gCBIC^ CBl*?*! *I®C¥B BUCB C¥fe ^¥OTB i® ¥151* 
£4tBlOT *HCB!I fB I 

'5lrt®tc¥# Bsn BCaCB ®1B®B^B nfB® « OTnf®TB*rn- 
Sfitv fBwiOTB af®ti®i * ‘Aryabhatta id A.D. 
476 was born near Patna and is called 
the founder of Mathematical and Astro¬ 
nomical Sciences in India i* 

B«i 5 fBT 5 B, 587 ciOT, ^laiflOT ♦ni¥iiiiini 
VCBftOTB, IbBII® Wn?®TB®R^«I¥ fwiB 

isBi I f®fB !nf¥ at¥ OTnf«TB«iiPi »miBm 
5caiaOTsi I® 

gBfU« ( 628 CM® )-¥Tift!i hIb® «iita t¥Bf*i?® 
tBBB¥ arWB BW^ ®Hf®B *rT?l5B *neBI BIB I ^ 
C*lti«I¥ cmiBBICBB BWI »a¥Tfi—'Big Sf4B ¥RI «n¥OT 
¥«{BCBa *lfBBW fB«lB »’ ♦IPWl BtBOTe fsiBB^ 
'aBfU'S’ BwfSa BOT Bdii4 i «iig[5^*f®TCB 'liB-y® bri 
»«¥ fiiaB ¥BWI ¥B?BI ‘bBIUCTJB ’HOT BlI® 

5Cfl BIOT I 

■i1»nB®1-»ntdBfB® « Bni?*i?®B bb^bb 

•ftinB'ill tBSffl®! ®l¥BI5rt, fBJB BBBIc® 

( int¥BI®J), “IltBIBWpI 1036 ( BPJfR 1114 «K¥** ) I 

¥ca¥f$ B«a Bshi®! oti Mbww « 

bIb® fBBB¥ I BCBlWn®—»ftB^B®^ ^WfB® 


• ‘Al-Biruni (had the highest regard and respect for Aryabhatta...criticised Brahma¬ 
gupta for being unduly harsh on ^Aryabhata,..’ —M. S. Khan (letter to the 
Editor) i The Statesman, January 15,1977 
i** A. D. 1019—Peary Ghand Mittra p. 135 




wtunft, 1985 ] 

« I JOHN TAYLOR M.D. ( 

^f«5i c’vwijjts wiuli c*if®’<i'W ia»&«fsi*ii:«iC‘§ ) 

viOT (CTiwi^, 1816) a ««5ji 

=vw0R ®ic^ { ei^?jic»r 
»isws!i, ®i^ wesi c^«T): 

“The first, which relate to Arithmetic, 
Geometry and Algebra, appears to have 
superseded entirely the more ancient treatises 
on these subjects, no other being in use or 
so far as we know, having even seen, by 
astronomers of the present day.” 

‘sr^aisic^i?! ( ^w*i 

t^e"ni!5!3 ’ m^'e 
*fie?5i qis I sjWT. 

Pythogorean Theorem-lfis g[16 fsjf'iH asjiei i£;| 
aw -nKstn *»« I Im \ 

ma »i®jV}c® WALLIS Jiisiv 
i5ia viast i >aat 'si^aisi^it 

fe®caa si%t ‘=5t3c^n «wncn lasi^ 

®cst^*twt 3j[a *fiesi *na, *n5i sfl?f ’iicai >?ih ri i’’’ 

■••3pw ac^^wj ■iits sii^ ®ia^a 

«n^ silvan Jttf® »f»fi asJti ’pfai® »fi?aws? i wnht?! 
<Tn assti-vl&j? a!i»!ia cia^-sikitia c^nhw 
a5sii« ifi’f 5^1^15 I 1036 »i5r *5<c«a 

fas^5il555g Biw ®m5]si<S ?iisi>y tav 

®T%a^»ii Ji5ia©ia i .. 

»i?fla ftw gf|j!(al sTlena^l wall •••eilsiia®! ccnl^w 
l5WH I’ —♦if'e® 5 f*wa »iisl “siawa 
sil^efi" I 1321 267 I 

*w:n sisfl^awa : 



va^ ?»l»!s gssiKij vjsip ♦i‘8S!K««l l«ita 
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=^<TiifCBf: iflijr a>5»t f^ca ^car. «w« 

Jit'fli atilf facai’t ^fwia f'eia 

Itw ; sne 5*ia sti<35Ja 4'f'v €f*r>r 

I w ’5i**f5L 's^isiKaf a»iK» ^la, ’rs’yg.lsi 

f??f ? 

( eflwtiaal 11 55 11) 

®iwnr sfis^s! ?5 T«{st 

>E1»^ leiatJt aiisfta 51W5 T»llsii^ Emjl w 
^T^ic^a 5j,9i i oiia 

'siilawa o ^caT^bt i 

DR. CAJORT a«il®‘?il*i® a§«nlNii® l^fst 

'v.l aiilsi^ialfi T5»a?ii*ta i 

*iiw ®irf<i«Ttaa stc»n sir^ sf: l^igiia 

siacra W!»t VKW i" 

®ia®ac^ euk^-^j '©Swla's c^ki 

liicakst oiiaala aoii ! wsiji Scott’s Poetical 
Works, Geogc Roulledge & Sons Ltd. alcaa 
’js 63c® acscf 

Pope Sylvester...actually imported from 
Spain the use of the Arabian numerals... 

l!i;»a’J«l-a*5f®® g'.vtc^ »«5! KBih:® 

?caf«tBT Pisa-litawl LEONARDO BONAC Cl-a 
acs^ia I ■^ca <sirai c«r«ii®w. cl 
all’ll*!® asiH i wc^!? 

wsl^ ©I’^ra wiCT l*i'^i sifani 

Arabic notation »i?5?5® t 

<5!5»iiiR Bilcita ^1511 ?iiB c*i 
f!s;*a’ic*i« I >« wteo i 

Tv ciTS’fl^’i*! *flniS!iJt ?c?t!tE! ®Tf vis*i m]m 
wJti «jnt«, 'arslaiv^icef 'gsiinjinicag ®>itc«ifl w^i’i^fc® 
« 5151®!?! f^Vl«! 5?t, ®T51 a^CSj s;]® vTsSI. C?!l«- 

snaictj?! 5twtic*ii >i®i WC5!; Tv?g »jc?i 

5iiaiCBfi?i a®CR?! ’tw 5it5f C5! 5i®j®i C5tw »na I «nai?!. 


< 5 nr 5 aw' ’tin®- t « *pT«i® 


* ‘The SIROM -\NI is a treatise on Astronomy. As it explains the science in 
afuller and more perspicuous manner than the ancient and celebrated work called the 

SURYA SIDDHANTA, ii has a high repute among astronomers of the Deccan.It 

is divided into two ad'iyas or parts...the Gala Adhya^^^nd the Ganiia Adhya... 

The LILAVATI exhibits a regular* well connected and considering the period in 
which it was written, a profound system of arithmetic and also contains many useful 
propositions in geometry and mensuration’. —JOHN TAYLOR M.D. 
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•m «fnmi 


l 38W 2« »wji 


cial® ^lc»r, *nii 5.t«ii ww 

5^«1>S!5 ««5J? I ^SICSS fiEJilt^i. 

5^ 5i®i®ni ssuwa! *i® 

ta!<i ’»f?ai <«v '5i*ita 

c‘>^*tai!P5i awaasifea ■nw Jisa ^faarf^ei'»® 

^? 51 I 5 I)J 5 !i «> 8 a 5 f»l*|:i ♦l^f'S fijf*!'® ■IHSr ; 

A. R. Manser (—Advancement of Science, 
August 1965, p. 206 )-iI!5 v«ii ’*w a*fi aia t 
‘science, as we know it, is impossible with¬ 
out mathematics and this in turn depends 
on its symbo^sm. 

•-east w iawp.i'=a» ) a*ifav 

a?ii ®i slfiwt.*! aw»i vc5ft»i f<tsTi*a yjw— 

si^iiS WERNER-iug ; Chines Sociology 

Cit«KI 

sr5rt5Fa*i y“ = ax® -f b—imas'a ai? 

25^^13« 'srsawi^ ®®cal ‘a^l-af 1®' j^icsi 
Unm <s)a'£T5*u i ^rryiOT fi*t 

.555i1^a*iWa ale? !st*fc«i aaJ ute 

fiiiaatS ftst ! <« Taata Wallis 

Lord Broiincker (1658) wiawwj *i?i, John 
Pell'ioa *«! a**!® (1668) ««at 

Lagrange ( =?aiyil wnt®Ta<r 1736—1813 ) 
ca a'5)?® (1769) veakwit ei laat 

c«®aa1« aail®a alastw 

yisil’aaqfes feas i -aiia*!—The perversity 
of fate has willed it, that, the equation 
should now be called ‘Pell’s equation ; 
the first incisive work on it is due to 
Brahmin scholarship.’’^® 

si^aj wa^cvm Herman Hankel (flat 
G. R. Kaye; 'wwii ’i1*k® 

a*ftyi5fla aw hi, ®i« M*! vre® f*i 
»ic»t «, ’<flv*nD Jiaww^f^^ k*! ’tka- 
sc^- ?if*ic®f®^w ^85 ; 

m ^3 cii^^u fsfs? 

‘ysS^® icfl^kis fevak<.'‘ s'yi 

Kaye 5{®^i«f ww ffiw a«iw^ i»;ki 
k.tyisi *ii3i iJ?t® i^tr w, ?it*iL®ii a^iBnawpil 
,1 y ksrw] ks^wifiw 

Ti•,^ ! ’^cs lck^i ¥•***»« »ii![wiC5t«5i'»rfl’»ra 


dfOTisuim 9jl*i®'6^iii »t« wwet 

yjs’i® ^s^f® i^ctiket: DIOPHAN- 

TUS {«[®n 1 ) ca*!!* sflv «iT*i«tw« 

ff® 5C?I «tI«Sl 0|5lS^ 5Ht itat®!- •i' 

Bwa fawia “^f® ^cakai ®t®® B?«it®a 

yisiMwfSfl kata i ®i lif a'Wiai f*tt5® 

kfr »j< yiaiaw ? 

vai vkit ? 

DIOPHANTHS as^iwa 

^ 'Bi^iest'T <511*15) DIOPHANTUS wifi 
cawk 1 aia oq5i>-»i’ a«a k?*? a'ssiw 

kc5r*i I aiwc^a a 15 * 11 ?. sjV-?^^ :^wi khl kw*) 

aaa ali^nk®® 1 

' iiikc^ ♦if'B^asja ai*icia iiar! t'l'iiiw ca, 

( 5 j< kail?? i:a®ila ■) aibl*! cGji 4 ®?i-k?ia^ sfikc® 
5 il^<it«)t®« ( ai oi 3 jr '«f*)®-Alzebra ) «'lf®sic®i 
atai^i acace 1 a1ft?ik« kaa^^ (s;ai yt*ri<sT 

®ica fetlna^ a>cs l^icaktei*! eii^%^—kkS 05 kaca 
fsc5|f( fRa*n I (ifl au'^ita 4ia c’fw ^t«rr 

‘*3ieii *na fii) t ^?.aK ak . alef^kwa 

*pwi a®ii 51 , ®ca fat aw atai i?ca ca, i«f 6 ciwTwa 

wt^iawik® ai cikyik^eiar k^iaisw a>e'a^® ? 
kaak aiw 1 

»f,f«!fak *ff?!Ta: ^fprkMaraifn® 

'aik®?i3 a^ta siif’y *ikala ana 1050 caw*i. 

22 

e ®i wear »if5fa « anwa atijai® y~ aca ’fa- 

ala afafa ^i^ia 3300 tawa 1 

farfiaak ■ a?® ’ifasiK’ia «La armivik- ariaa 
cawacar sia cffiwa aca ata ®iai aia, a^aiw 
w aia 5f>i® acaw vacaw, ®ic® >flv afit«aa aw tea 
1‘9 sikai 1 wa kc’ica Tjfaala “afafa ^iipica 
25080 

ataraa* arfa 

ifiaita aiaa aiac® ata Hankel-raa «if® ^aiiaiif^ 
sRiaifd * “aaiaiar ai aiaiaiv (positive <5iaai 
negative), afa^Ha® aiaai «iaa*51a® (irrational 
mK rational), 9itmaii®ar fa<?ai aiw « 
'ifasn^fwwT, ta ww f«ra (complex) aika Uttnai 
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1985 1 

▼itn *il5!C*U 

*if»r isnsjai 'isc^ 

«** *i«n«f t’* 

t<' 5 [f <if*ii'5i^ sft'nfl (negative quality) 'stis'? 
h’^m uT«ic®^ a«(si '91^31 lac^w Frederik 
Suddy^^ MA FRS-^fiii sit®! wiwet f^^sala 
oKsiisi sirjiicirs 3ifJsv aw afastisi® ¥flw >i5uiv 
?(.<( I 

Personally I more and more ciome to 
regard the purely formal and mathe¬ 
matical presentation of physical theories 
as a disgnise and evasion of the real 
problems rather than as any solutions of 
tlicm. I have tried, in other fields to show 
the incredible confusions, of which ihc 
whole world is now one seething example, 
that have followed from the invention 
by the Hindu mathematicians of negative 
quantities, and their justification from 
their analogy to debt. So that naturally 
1 am not among those who can bow down 
and worship the square-root of minus one.” 

sils's Diophantus F-'* 

i^q=jisilmai::«i 5is(t*tiq « ®!5 jihus*! sjg 

a«55i i . ^^f- 

Tiw wsffi siiiR (value) *tK?ii 
*ii?i ®i Diophantus—’t-jffs aT'? ^?«i«aw5 aw 

Jfi I k'5^1‘1^ itfl a%5i I 

I'ffjflprKi?! <l«r wsfiCTa 

c«i. afffjua 9J.1) 5 ?i ®?a 
Slnaisic^a (Anri'S Slnsi&Ki fficsi^ 
ii^ aaw *!«! «. sjsil'xwfl ai^^tsfi 

S|5l=*ri5I51^ sHW'Sth'® «1R» I 'll? 

—®|5JiSlWl ifl i 

«i^?t5t^-s«ila cg{«il? fsESih? 

?tflw I (linear) jisi1*j?w 

»fl«istflcant W 51?I ®t? 


Leonhard Euler (1707- 
1783) 5® ! a^U‘0 '® 

ww?rer^ xy = ax + by+c 
'eil?3j-=fls55 '51^115, Wd f^swJt '4i<3 Euler 

'5i>ii?t?*i (Indeterminate ana¬ 

lysis)—wiWfRC*!®, 

I ai^-'5t^i®l, DIOPHAh^RjS-BW, 

cs W'isis 515ft^5W? i-«§ 

©t?®)? f 5lfj(« ©1R1? 55 Pi’ . ^ ® 

Indeterminate Analysis-i:? 

•Xi 5® ■»fi«5i©5 'sii*ic© (*i©t’»ftc® ) ; <11^ tu 

®c6!W? ^1*1® T5t>iw ®15 ♦ik'ril<i® 5C® I Theory 
of Numbers-.®? Indclerminate.Eqiia- 

tionS-il? 51®{<!tW? ^VS^WM 5t®i > £-=S'l=t 

5C?l55i '5^5 PIERRE dc 

FERMAT (1601—1665), Filler, Lagrange, 
Gauss a?L^ 

5Isn?lW *ll8« »tf?B15iPI ^?C® 5C®?15t I 

<i!WCB DIOPHANTUS-a^ 'l-iw? WR ^]r'i 
l^tc® m? fiR I 'ai^nf'rw ‘x-t’r'Iw? 

Ciest® I Jl?*! 511W (.5J, f[!;51*ft5 

?I*fW 5l«1^5T, Srftl? ?5K? 

f5*^w? m *F5t'a ^f?5if^a 1?®®! 

t?®® ?WI5 ^1*1® ?1T‘»1]C?. BII?? &ll© ©ISvi?®!® 

fit I CHIU 'Sit?? S('»lic‘^^'f 
W^K«t? Ut®P^ '*> I 

f5*5C«T? aH® ^f^w? <t»f® ‘n!*5i®j W“ft?ii«i« 
^??i? asR aR fit R-*!?! wf’^t c?n%! ?c«w— 
“AL-KH WARIZMT (780-850). Arabian 
mathematician, from his book, Algebra 
based on Hindu and Bilbylonian sources, 
is derived our algebra and algorism.”^" 
cii"Bd? f?®® w, wiif©® »iius? >it 5 W)iw^ *fle.9if«!Pi? 

^IS’PlW <£1®!® C®t®l 5WJ I 

fawr*iT®f©~Sine >®wr® 

®iiC5ti&i ^if*!® f?'5T’i—trigonometry 1 


* atf??)®-*!*! ?ff?if*ic® ^nf® ®i*ii{ ®c®f®C5tii I af's® Leonardo Bonacci-? C6*fr® ®f««jf‘t® g.c?ica mn 
asi!?® (1200 m ) 5C® ftfSTiiw asi^t aaif?® 5c®f®[5T Robert Recorde itijsi f5f®»i^w® 
5TW (1557) I ‘ 
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« fWR 


a¥i»t ara i ©win «« 

(chord>?i 2 tS ®»T'5«fi—«t1^i e ; ®i5ii^'^c® ®r 
‘i9^:’ i ©«««!« •II-91?*1C«?I BJRI’SOTW 
VE^ficsiJ? «>ie3<?i§ijn (55?w 

) I a%' 'si-is’is siifiw ^ 

( fi‘(«i ) I 55 'sinus’, 

▼fsiffw ®i sine "ic’ij aTs*!® 55 i Tangent *« 5 t 
co-tangent 51!?5K?5 cjicsm ^^rsi 55 

SIC?^ 5W® 5t;*> C<5ilt®5 ’I'ISTIS fcC’n*!- 

f*!fv91 Brel'S tt5!W3 «T5V15 ?«« t 
^5i5^sik«-a*n'$ »i‘0 90° 24?e C'JtWfl 

ffii tsine) ««5? S«ff» ^it (versed sine)-? 5'«W5t- 
ai«5i 5T5 1 -o^^TW «*•! 5?C5S t5. Sine 
function) ( 5i fac^iifaf®! T®T?3sj,af f5C5^M 
a?a'5lf«l® ) 511® ¥C5t5»t 1 

Ptolemy (45®!? »r®i’»n5 )-5 aV at*i«ac? St 
c??m*s|.T 9(« Chord function-^? 
ai€51 515 I ®1 5C91 I’P T5*5a*l fsiC«fW5 «?ll-®lf5f5il 
T*11*IfC®l alv ^llsi?'!? 5»15®1 5t5f55r ? ®« »IC8f 
mftfe 51^1 5C5Cf C5, f5»5Ct5 2Pif®® al«ii:® 

Chord-function-ta5 aciia c®i ^* 11 . 

®CR«I f55t !11 ! 

©msiwt^i 'fJWEi® f"iC5i5ff*i’ a« whwisjh 5kc5— 
B?ii, ^<155 ^ 11 , cviffi (Cosine) *<5^ C55i§«ff5 «fii 
(C'oversed sine) f555^f»i5 1 
‘q1*f5k*ni t^wicsi? ai^sif55^, Sira ai^’t^iTn® qf*K«5 
5i«^“ Gouss ( <?i5‘iJsf af*i®?5, 1777-18- 

55) I 

SI!? filfsw aislil «15®55T5 f55a¥ 

5^t55fft Ji55i « afq^wwiai 5«5i si^ii?? ^< 9 :^ 5^55115 1 
SlI5lf5t*ft fsiwwsi, “eil5?l C5 ^W9{ BlK?f65= 515515 Sffs, 
®i «ii®5^ «cv *ne5i 

Augustus de Morgan taffi*! af5®Bi(1806- 
71) 5C5|?5CilJl. “«15®5^‘5 ai6ra?5® 5g^C5 sHv 

ai6!?if5« sicaw cai i shjhws c 5 aiftah®. 

»1 'Kl5®55l5 af*l® 51^1 ®I5I f5fS ^5 l” 

a’i5f® 5511 5a5Fi5 C5, aiA5 a1>i e . ‘^sii'isi’t?! 

®i5®5^. >fi5 5-WWS af«r® fllIC51155I aiscst CTSJ® »»'85I 
5IC5, t’FO ^l5fxif®^5r5r 5SR ®f5®5(jfta5 

f^s ^5 ®lt®® f5C5{fl !H atvwf C5C5 > ®C5 vsSie 

^¥15 ¥ac« siinlt! «, at¥awa c'wtafii, »p5®ti« 
aif® faaca, . ¥tc5¥itc'5 caai fisr (®i5®55ta ’spi^^i 


. { 38®*i 54 25 

f5WiT5 "gsisiia) I SI f55ca Euclid (^5i*pi!si’5 
3000 V »{» )-Si5 OiIlf5?® ! 

snca¥l5 ffW <^1«51®J a!'S‘45T{ cB^ 515515 5«15®1 
fiesta t5, ®ra®54fae55 c¥a *iiaf5f® f555¥ ®r 
sJl^cwa ¥if c¥c¥ l»!w-p«5i I Df. George 
Frederick William ThibautClE '5'«3a ¥Mfiw*i 
it SI®515. af«5 C$R?5C«ia ‘>55 I P^E- 

af5C®5 S1C5C¥ 5C5l5SI 25f*r¥ 1 “^?5®VltSt 

SI f555f6* faC5 'SSICSIlSa! ¥5C01 W^C® ^11-45 *115 C5 

fe'S? WC«! SI f55afi*!,® 5':5*6 '51ief¥l fiw— sl^ fVD 
t555¥ fa^il S5ia® asil*t31If»t^, 'S.i?®55l5 

c^efawrr fisi ar.5i^!i'5i¥ i Dr. Cujori-fi? *ic* 
(—'af‘»®-l?®5R’ fit'll ) ‘®15®55l5 §^- 

litss s'jts T55S¥ ®5siriiyv5 i 

'Bii;a¥ araa 5®is;® si fa’ic? stfics i 5Sf® ¥raw 
C5 ^5 a^lf"!® ¥51 C<5i;¥ f55® 5I¥] C<|61 I 

faH‘'*r*(8?1 

1. ( ^£*515 ) t 

®15C®5 5H, ^tl51. 1334 650 1 'siicenBisilJl 

fil5tw SB^IlfS C5C¥ !515ra( C^esi 5fJi:5 t 

2. The View of Hindooston, printed 
by Henry Hughs London 1798 p, 213. 

3. 2. 5^55 • 

4. ■»!(:% 2. a*55i' 

5. PEARY CH \ND MiTTRA s Ti.e 
Spiritual Stray Leaves, Calcutta i87v p. 135 

6. *tc^w (=») B«l’5J i 

7. (1) a^5i 652 I 

8. §tJ3i:5awi5J? acwiai5ii5 D.Sc si5t Stc«iif®si5 
C515 MA PH.D. 5‘f^af5« at5fa¥i, ¥f5i¥i®i f5a- 
15511815 1936 ‘^4{-515 I 

' 9. *1115 5JJ1I5 515¥15 f9lf5® ^f5¥l ( 531 

5 "^ : >855 £¥515 ®1B 1336 ) 

10. DR. CAJORl 

11. 01511 ¥¥ 51®R £515* 851*1 ®15C® f5«lW 

eiaaf® rt* 4-5 i 

12. The Interpretation af Atom 
(Preface p. VI) London John Murray 1932. 

13. ■'^c^wi (1) a^55 653 I 

14. (1) a>^5i 654 I 

15. ’(rtw (1) 0^51 654 1 * 

[ nm «K¥ 51 *|ii5 6*651 ] 





»iiiwi«il^¥ gsjlc® (Nuclear Reactor), 

*ici (Particle acelerator), ?6flC'i 

(Industrial Radiorgphy), atwsln (X*Ray) 
.fsi-Kwf^'riitl jfni: aw 

3ficsf c^^lsu ♦f»ri«f 31 Shielding Material 

^ ^513 VSI iSISra a''llSfSfl? I 

. h’*hsn 'jU'.' i,vv ^R« ; ijgC-< 

asfsi'i Si'TJi’fiat iiwi i-M 

<3 wT ”?<•?)§ j}i (Inert 

aggragates) (w iJiK ^I5.'9'|‘5 ^i'lWo 7fi§9 
(Active bindeo ^ oce ?i Ji-h'Si'.H i 

^iire 

e cs^fss c*(<j«'i i aig 

L'iSilS!! ■sy>^5£^F <!!«tl UC'-s ^ilR -^fta SCSI^ISW, 

^wraH a sii \ 

«t?ii ?4KN/m^ »i'[?s *rif»iiPi'i 

3R5T3 i ’isiR c^«i ll-qual thickness) 
WI3'i t?ia7;*^n 

51^CSlC8tJt 

«“il (M I ^itii 

C?I»f( »5U”I3 (:*r<3«l 53 I C3Vli-l 


t 50 ^il3 -^£33 «it»I ] 

16, DR. JAY E. GREENE: 100 Great 
Scientists Published by Pocket Books, New 
York June 1969 p. 433 < 

. tUMK^i AL-KHWAi\IZMI 'gpf 1 

v«*l (3) B ) stacs 

Md. ibn Musa Alkhowari Zmi 

E’63i~»(tceii5is!R m% ^J'3 
^5!W5t a^—L. V. GURJAR s Ancient Indian 
Mathematics and Vedha-Poona. 

• *1^—309, Oil:—«ia(-5)tM5, ST'r^c’n^ii— h 


biw'&e'P h)C“i3 353511^^3 etaj c3“il isst 

W35I 53 ^15*1 iinnsf'fV I 

3 ajis »«!(?•)« «ii<i5f5n *ri?) 5il<rs'Wft 

ciw*? c*i1ji n^%n f'iT‘J'3'1 ei3t «ot 

5WK3 £icri&vi?^?»l iq$ig I ^ifs^ic*) 

srPi3P’ii3i'^s '^(liiiaNc’f >n«f’»®ic3 ^i«fi 

fin ^'C? i sifici^.s e'Jtj 

cwaM (■<r'?'y ’-iicsj «n «?» 

(Desigiier'f 'Siv’i 'S's^n k'i'*i*§ ’rtS'3c6fi 

e'3i5*t w; i '<>' ^w3c6 

’srnl si;«.3 'S'y*;?.: cqisi'-a ♦ifssui 

i;^»n 55 ' e«j‘ "sic-it^v ^1^1 

'SSf5, 6^1 ■•*'i'<5T3 *»*! 55 I 

‘ills 60'A?{.'^‘.i «>liC! ®]'(.!J ^ICIvi 

yS-i cw'l i>i'^iVci ’^igplS i'sla 

31^15^ 53 I l-rl7!:s ?i5b!« 1015 

^Nsf 53 I .351*1 3il5I5l>. 

ES’^iOilJ'55. I 

5iiJii'««I'i.IC3 ^51 3135> ^iifisif^lcT 5^1 '.55il5l^5, 

ClJORKk 'iii;3i.>i;51!C3-<it&', JU^CSIIWWSII 

‘SiilU'i'lM 3r351Cflr*^*lU^F£?WWW 

«i CifCiaWsI-® W? ^?«!l C'6« ^llk 1 'oWi^I'a 

C^ll? 4|I 5!| g4 f vjAt5g 15>11W 3W5>5 

^51 £3C® t 

mmKi -'SfliSs al5 

*!^ 5'i Uf? <i 'siiiil (Fixed 

water)» ■^miLsrs isil? (Fine) 

IP i4’ ’t-fic'jfgl ‘ifHiffig (Coarse) ss'iM 

5!H5««iis: c?i >is!e fe*fi»rH J'itst'a gi35'a 5S 
®Twg c^i's (Physical) >i«‘ilc'® ^it5i5i|iwi 

▼51 59f i 
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f B$«5 i ^4,TiKM) 


®ja1 ^an*iii? 

ai*?}rsjs?r 


*ia^ai nfasfw 

fafva«i, £»iwei Cm^/g 

(Heavy 

Aggrigatc) 

lF5fi?S^a«l 

1 (Primary fd- 
; cntification) 

I (Coarse) 

\ 

i M«5:’5«ii 

1 (Fine) 

! 

wt? 

(Iron) 

’Sia^ efST 

(Fixed 

water) 

1 ^4 , 

' (Fast 
Neutron) 

I ^iraraH 

! CyRay) 

fsTCsiIi^I^lS 

2 Fc 03 W ,0 

3-75 

3-80 

58 




C‘5IfC«fl|J^l5 

Fe^OJl.O 

3*45 

3*70 

55 

11 

0-0372 

0-0362 


FCaO^ 

4-62 

4*68 

64 

1 

0-0258 

0 0359 

«mai^5 

» 

BaSO^+H^O 

4-30 

4-34 

60 

2 to 5 



ajiai^S 

92% 

4*20 

4'24 

1 to 10 

0 



t^Fi'.anf^jjfaw 

90% BaSOi + 

4‘28 

4-31 


0 

0-0236 

0*0363 


FcP 








Fe^P. Fe^P, 

C* iO 

6-28 

70 

0 

0 0230 

0-0359 

^ai«fr»i 

FeP 







^’^(a gafsi 

Sheared Bars 

7*78 


99. 

0 

00214 

00359 

siiiaw6i^6 

SAE 








Standard 

— 7-50 

98 

0 




I a^«?5 ?[,Hm ■4^5: t*!'?fi c<iic» *i:«i*i5 c^cak—s»f’»i’»' 


^Tt'?5 csm 

f-55iH <i i»i*^ nk^m ?i!^ ajnvs acjjji c®c®eTvtcsi‘9 c’j'^icfla ^c'fjioi 
^iwcawa sit®9( £®?a ^si :?«ik » cm wi610 in wn acam ^5C« ^-spst i ca>i'g.ww 

5}npc8iia »iw aat’fi 5caw i cm flcaa*!mni <aa^ taf®R aswa T*!*^ 

▼Ri<iiRa eiwi fai;«ia feacaml i ca^^ Svala ^rac® ’rics ^la foinlf? « 

fii^i*j ' af'nwsi? §«?i5iwaiaa aw'isi ’^ai j^sk i ca'^uc®^i «iia5l 

ajlwrac’f «i<6 « nmn Ssaq cvcsa camiwia wscn efRicsii ^nm i 

■ [ ofUfcafi fas5R, aww"! 3 




tg^ w^ej—(<1^15 '5rt^tf%?5 


«i»ncs?i ^n5ii«t£« S'^ifer *11® **5 

«fC«?l fjiw III'QIII T^^l® fsisil^ei siizfi?^? c<iit?it»w, I 
C»1^ sm MW CSlS^? fi^f^IC•lW 

I ®iC:=1C¥ < 

1967 c$rfa vntR<3si jiksi ^151K 

2^5»II I 120000 

«?CSl I ^F95 !5;5 'S5«l''fl > 

5)1(6 !Cfl I 5iT?[fBv ♦ri'-ft^ siifli ^v.cshei aia 1 «fi'^ 

a^if®a I 

<3»&ic6ic^(a «iii!E'§5i ?iiii?tfiai£^i si^ai 

^wii w, C'SW!! 

'5iic5( I ®'CP.a af^cs 

cai^^Rwa si^®i ^i iac*)^ 1 ®iwa 

C^llWl CS>^ «(5^1S ’®I3l ^£5('a 5(15! I 

>(5isa ^si (?«?;!'’ sfW 'jaa’ssi^ siRi'ai’!* 

«)Wi '<)6 jim ‘^i'r«!iala csi^^ wa^ 'siis^ 59x10"-i. 
?5y.fsi. on« '^j'lC'' (5.^ 'siiw 1420 X lO'^-’ l'FSt=i^’ T». i 
5iMJia Tac¥ ^i«Firei 5(5^1 ■^''o ste^ 5'6a' 1 

C^^lier ■ ^Itola Bff:^Cf £5S91, aR!5^1*l?a’F C'setfS?f®l, 
5ifa5n^®>i, 5?il5r5ii^(55i « —<*1 K'R <iac?!« 

c*if>$Jiiit®5i wiai ®n«Sff)i a ’wisl kwa 

aa ffs 55)1^'* a^ia 5i5C5^ 8?s^€ 5.W I 

*)iiiwa *iw *11 «a*^a ®im 1 wiic?>i 

55 *I'aJl’M15| a<TN 315,Caa £^H vflJfifi '^■'CT 

Jit'S® 'sia'^ii Mc^ ^Bt ^ssjC'ia ’f»®) 5 a i 

Jiis m taw aisiit?^*^' ^rlac^i «<^-»i' 

^Cc^ia ^ac*i5 515 ®)?ji'p 5w wc® 55 * 

^t^alc® w ’itasiis 6iei ciiw ®ia stctji cmOi^'t^i 3 
5IIB ♦IK'ia Wl**!! I t®s. ®1W5 C5*it a>l\“l^ 5WCSi 5iiJ? 
'SJt^lCB I 51 515515 ’fSl 515 ^lO ^t5® 55l5 

5ItSflC5I aifi 5WW I £55=1 5— 

5'^) aaic«fa 5151 ^5*1 *—^t^a « ai^ta ta^ 
t»i9(5 ?i^, vjjfic<i{g 5ifli ^^Lfa. ga, iaaX fC5i ^^ataa 
^t5® 155 I ai5t5 ^51 tiF.CJlCa «ftC55] ®1 515515 *?t5 
<iJ5^ !iHi«ic5 ^®aia 55 • 

»t5l'15 5151 ^5 *—fil^JFW®, 'SllSiWa |®!lia 
«ft51^«15i5 ^151’''it?® ^5 I jqi> <Sel an '*fC« *11^5 ?)5t 
'^aiHi aiatfii caiMsie ?5 i 

51JlHlt5’» aaic«if5 515) ?55 S”-5(? 5*5 Jiati 

t-ic"n5 aJii5 lasi ^5M5 Jiiflic’f ®ii£«i a^^ =ac5 i 


t»j"n 5 >ia' 5 i 5 ii £«!£▼ <i^» aaifii siata tan® 

'515155® ■P|t5'5!« ?II55 I ?»!»«§, sFl^iW, fil»,*P15, tst?', 
ai5ii5ti.5f ^iai‘4 J®t?5 5 ]5'«iisii’lfe 5i^)i aaid-gt?! Ji^ts 
eirwl at?,®S$ 55 I 'SC® '5'W5 '5ltlWC55 sici 

'@l®lt55> ‘^,Tf;SllC«ia ifItS CTC5 515 1 '*51'S'l 

5;a!<^ia'«iii(i5 5 ^ 1 : ^air.c( 'jhch^f ^sia JUBRi^®, 
'wiTWitfia?, casit*!? a^t® t55)« aai*^ ts)c»r oiicv i tspitisi 
•e NaOH. £®t 55 <ri 5 '»ii:n 5 ■sits®)® *faiC 8 f aiacas atasim 

®l® C5*Jt «(1C’? £5 WSf ai5t5 ^15 ■®I5J11SI! ’▼SIS 
ac^ ®i 5W^ 1 cac^isi« tswai i®taa 5 sbi’51jh ati®!® 
»ft>ii tt?£Bi5 «a£5 ar®Bii qw ?tvj£s aciji i 
ai‘a5 as*5£>‘f msi^i'v is^tiFSis ^t'(5 sfcs i 5ic«a 
Vsl®t55I5 Q C9lt4151C55 ^a^t® 315W ^I^ta’P' 

ai'fts ^^15 5:155 ?ii I laat^ 55 wa '5ii«i«^! «ii£¥ tsii 
^"■££15 ai^itcas £'¥££'2 1 a^tife® £rdii:¥tsi¥n5f 

¥i)r,aK, £i,ci£«>i5i^f‘sii'«, aiJii5tii¥ Jiig Sitaa ¥i5aiJ!ia 
siH 1JJ1C15 'Wiii®5 aaiJi 1 ¥ia'*nJii 

at^i'i.'.f *iJii 5 tn 5 ' aaisl siitii c®a 5 w sites wcsi siitfia 

'sj'iiiga’? of(5(C5e ^t5® ¥£5 I >'6'ii;5, ©i?w ^®iita 
JiR5l?£Sl C5Jlt5>5T, £a£^ltcl815 ?®nta 515?® ?« I <*l5 
fi5'5l £®si er5iC¥ :iisir«IC5 at^ s ¥Ca i 

^151 ^55 i —t5t®8 «£5( tsiM 

^c¥iiacat»!£¥ t5tTis ¥£5 I ifif J?!;5T aifk5 siasiisii 
?a v35‘; a^iaiisw ^isjW'?, ^t®5 Jisiasii 5icv? i 
®i?iiktisn»(¥ ?!5i ^5‘i :—a®{i£'sf'CC ®iiai?i asist5i*t 
f5t®« 5i>ifi.t.-i¥ aai«Jl ^t'ta ecifi its ®)5cat.5 Jiats 
e-csi lS!C»l =J:5C £JlW¥ia at551«?iC¥ B?1C55 51C»;5 
'Sfijawi'fl 5 £8 £®18i! I 

^^taawi, i?®]ita5 (siai '|5S t-Bfeiwcsa ^si 
^t5® ?ca S11^£5¥ aiiv tS5«15 ¥155 1 ¥gt5ai!ll, 
®{i^l'nl ^®ilta aC5 ^eic^ tjt5® ¥9C® Jll?151 ¥Cg I 
£551 c-ac? £5 ^5?| £«IJ£¥ HaS-'flS t®5a51 ^£15 

Gf5jl: £¥5®i5i5 ^t5® sja - (*it6 H 2 S 04 -'a ^arata® 

?C<, 6f&lim£?5 ^£oig Siiai'a^ “^^t® ¥W I 

5*lii5 5151 1^55 *~5Hn5 siRia^SI 0151* s^aia? 
5?il 5W t5t®H 551?it¥ aita® ¥£5 I *FC5j Klts® 
iflciI515 ^15® ?5 I 

^ataS« Sai^fj.tsiE® aig 5£fi i 

®n(i5 JisiJiiigi £5ii6isLt6 >1151 ^£<? I >fl5E «¥^ 

55W5 >m>iJI I 


c5t: c¥al-24 wn 
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f<TWa -<13 fifil 

▼Cfl 6C«IW ®lil ‘ :▼ SIC*! ! 

5iic<6Ra^6r, ?;!<35?i '3i‘isc!?r ’rai« '^tc’ 515 ’tc'^ 

I f’I?!! ca?l?1, 5^ SRv^l 

Nn^T? WCT Ms! iS5 

mst aiicsj “f^Ka 1 

esfaffs? I 850 •njrff?w«'8 M«i't 

’ffCS tJWH acR^ 

>V!3'*(!r|| I *ia Sflfl C*P?fl S[S I «F}'33 

'5I3’?I W C»R ?fTC^ 'Sliest® I 

2nAlf![V ^'Iqcsi C3I3 ^51 3^oSlltR 

I liiC® ^3®1C<F ®^SIR3 CB^I ¥31 «C« <11H I '^1® 
?¥|5! *p»r« ■^iT'S®! *iiC3 k5?icRC«i I 'I'lce® ¥c®¥\6 
313*51 >«sr^« CTW B^Tl C3C«I « 

^131i3C1 l^nfT '5i13^^IS'35 ^iill ' 


[ 38^5 3^, 2® 51WI 

31 3K'» ‘Tgf3*l]5?l 31 WR! 

*?i ei*jn® ji«ii I 

¥e3^ra3RR 3^r ^f3® ’f31irf'gf®r 3I® »?3lc® J15l*if3 
SI1 ^C? C3f3C¥ m\ 3Rl I tfCRIti? 3® «ffliaf5!¥ 
T3C«i!3'i ¥w ®ran3 t^pifna 3!3^i ¥ai» 
■f5:C33 r|i^||-;^l^HI?I 3913^.11 t3i:«fl3Fl 3M C*?5!I 1 
C33TCS[ C*13n::? 3B1^ ®11^I 5»1 ¥311 
’»ifji¥ C®»! ®3'3I3C5!3 5i3tS fljca 3i ii3^C® 3IP8 
CHt m fn»!C® ’I!?® C!'l?3’,¥ ift-d 31SI I 

513^ <3 7\^im »r«?{ 3’C® ’^*}{9 31 C®» 

tsCT JIJ 313 ®ia 3.3^! ¥?| I 

'<«51(51fl 5il3l5C33 3}3^® <2fC5 

¥151 Its® R® I 

3fa5i3 mi f33i5 ^3:«3 3Fi!<TC33 ^faac's 

5i%fsi¥ ala’s! biological control vsi 

®iw¥ c 3*A faesR”.^® i 


'sfta^vEi 

? 3 »iiii ®iac‘a3 araca 3| a^taa 3 *sT-fc®R sjaiwii^ i ®iac®a ^afeai^u ^ifscaw i3fTn 
f3f®s avwa ?F.'T'^f^iia 3i\«R:ai&¥ vfl3? 3i¥Te? 3£^5ii I »a^ Safsaiaa'afawc*! ^laia 33335 
3FSI 'SllCf 3( 35 ^ 1:32 ©iT 3¥I«/1 3:C®« sr?]C39 ¥|Clj <51315® I ilVfg ^ ^Sf ®|;a?l • 

<5im5?ia S3^f3¥ '"a^oain f^iniSi’ ^ild <5113 tir 1 jafe 8 jar# lOkuia 

¥131, 5^3, ¥ii *\9 5'') I '-a? ^®i ®i?¥i3 aa"3a sea 2 ^ 5ii@tc 31, awi 

a*:-aa 1 'iisia aiicsfl awai 31 a 1 33w eji^icaa ><*3 a*®! 313 diSia 

¥K« ifi¥g 3I31C3I I ^!5I ^3^1® jPCeia 8^ 'Sl^SiC'ES li<$ 35 ®, ai^tcl 3RW1 «t 3H I 

3l6-i)?2KWl 59! <8IICT 1 ’llWa 6 35 a 33C>1 20 «C¥ 30 C¥f«» JF81 53 a?« <!|H;!| I 

i<l5 3591 ^I6i «839 ai¥1 2^ «13«STC®| SW®! 313 ! 5l63\. «l}51?, »H13 a'f'rs® qisaeicq 

313519 53 1 ifll Wf '^3?3 3II«~f3lsiaW «53 «l[3(5i 1 SiRi^ia ^Itfl 

C¥rt 3 ‘ 5 ¥ia 1 , ■fl®¥f¥ia¥ I < 5 ii 3 i*n! 153? ®!i?taai 3 a^ijaai^ial < 5 <i 5 ii 5 ;a aceia 3 ic®a «S 3 » 

¥iC3a 3131® ai®i sTifflte® ^3313 ai«3i 313 I m 5iwa «n3ia 5ii3?ii¥ eiia few'll ¥ai 3!« m i 

[ f l3 ais^ ] 



mm 


tfffta c^w« ^w*ii 

caijsr, *na-f*iiiwa 

cfin« aiwi faCT*! siiacJi T«ical».wJi i 

c»WKfi ca^Pi si?C8T »ifa 5 ifflari aia ^iais^ fteir i 
ca^jsi s! 5 :tBia ^**f*1ai ww laa 

¥«*! «isic® silcst-CT^ iifTvia liia c^iH ▼la*!. 

»fl ▼'HI 'Swa a*n 5cafia! I <ii§ ca^t^ai 

ai'f'flicv a™ «ii w ajiR ®ii?i awj vw- 

f«8iq I 5 i$sini 5 }aj 3 i ai <45 ail? c?ia^ 

j?i carJT, ®qsi aT*i 5 si erac^a iwi •as^iatia -*1 ^*i?t '9 
i<i«R'8 CTtEi® assi iRa, ^lUET fawca «i®afai 40-45 <ssi« 

<« caicna f^fvia ^c® caai aia i i*i. aiistrwa «i:«j5 
sra >Jiai taw asft, atae fj^fat*iCT aia ta«T wife ?ta?si'e 
caint arac? aw aiwa laaft^ aaca a^i*! i wisiicaa 
cat»i caaq t^amcaa ‘flMiaia, c®ata itScam 

8trcafa^ia« i^wi^ia la caicaa ac^ia oca'wiy® 

ca»ft I 

’isf'Ji's ca»i aisla cai’i i '^s 3000 aaa «iiw 

aista Btaww ifl caic^ H aa, m aw^i- 

acBa« facfa ai'sai aia t aisla ta*ra cac*i ^tsf^iwa 
wai « cawa facia <ij 5 iafTa «Ta«i aia^tcaa aiai 
aan acafae^ i aMf^ar feairaffia is^iwa- aca ca^ 
«‘0wa eceia ®iiw acar a^fai ^cataa i 

®iiaw cac?a iiaaca® (Thyroid) ifiaffi 
^awR aM atsf ?! 5 ?a \3 i j'liti 

araaca® afa acac^—aisifav aja’sia >«a •ewa sjio 
20 aicaa a®-®ca ciaisifav «sa*?ia, aptai:'® '<ia 
cacv **1^ caff^« 5C® call aia i 
cacaa cpiitjii ^hs ac®i araaca® cacv« .n^Pifa^ 
!?acsiH ac« fac«r, ^iicaa scai ii^caifiJi e §i|«3iac®i- 
aiteaif^a iica jffi^ aara i ’isa c‘?C5 

aawicaa snni aiS^f® ^car aiaica® afa ®ir<nca a® ?ca 
asw'B can fac® ^aica, oiiaia laa facica m faiaf® 
vTac*i« 1511 '® sw"! can fac® nca i 

dWCBi naaca® ^®af ssacatw ’siicaif®^' ’ias! 

Snail I '5ncaif®a aaia® «m «c^ cfca acai aca i 
cvia« ▼law ffaia® ▼*! *ifaai*i ^iicaifs^i cac? acai 
▼iw naaca® aH »<ia caicaa »i1asi«i aif^ca ai 
'cnyf® aiT®ca ncna'iip® caif 'oiicaif®a na? a-ca 
aacaiwa aim n»i?a¥ aiac® ce^Si ▼ca —'▼cbi 

• nfia'sa r^'5t’l> iic^aiata afanwl-s 


naacac®a afaa cnaia a® *?ca assa'^can fai® 
nca I ^ 

cai a® oiia»f®a naaca® afaa wai ^leiia eji^f® 
fa?® 5:«ai 5i?i laa naaiaffa Sia 5 ii ic® 

naa>6 ai cutv cisiia ®i^faai« ac® I’ca i ®ca 
naacac®a a® ▼iff®a ^ai c^ia« ain-asai si^®® 
aa ai i 

f»ii^<(ii5T cajc^if tifc^g <51^51, 'iW annca naaca® 
aacam aavia i cacaa n®ifa^ fan^ ▼!▼ 
ifaswai, c»f?i fan^la a a f^a^ si® am—itia 
iiBla®!’®^ fjitiw—naaca® afa ▼i® ▼ca 

nc^ 1 nai-naicaa icsf. facia ▼ca ©csia ®i!caif®i»5a 

(afae *t?asiii) ifaai*! aHa aacsiii 

(l^fac® siiai'!'- ▼eg I aia® i 5 .E 5 a ® 5 ’caif®cia 
ifasni lacBca cafi, cisii 19[8 S*'.^ 5 t c«ic^ ^ca, 
1*51®! aiaii iei^ia pc^ «iicaif®t»n ifasii«i a a 
nc^ I «igii si's^Tsa ai^cnnaisiii e fi^lfiifa afao 
naaca®w aacsiis^ 2®f3 <3 aacsiw fisiai atiiica 
Biwaei gfacaga oif®®ia^caa si® ▼!▼ ▼ca «ic^ i 

^5® ’IP. ' 

afa® iftcenc^sa cawia Ian's cafi can caa acn 
faciasscaa «>tf®si'a' i s^csiicaa iiaiai® aasifai c^w 
ac«ifii^f®->«6 isicaa ;icai Ian's a-^'n aam aia i 
1® 'sia’Sia ▼ca^ iaa§ naiai aacaa naacrc®? **ip1fe 
sic6 aic^—aa ▼is®' 5 if®fr® faii^ ▼ic^ i^ia^iia 
«ici^i®® ca»ft ifani ^acaia faiiai ^sieic® aa acw i 

cncaif®?! «i®ica casi iiri's »!▼«! ca'ai cacaia 
i®iaai. c®afi wiaia laifai, ^lawfi, iwas £®f® 
cic’fe thioejanate »(ai«I nw 

acBi Seia-aiiaifaacaa nan i ®ca nn ci®fa ncaia 
S'wf'gf^c® 1WMI ifani thiocyanate 
5a 111 faciaacaa «c®, thiouraci). Sulfona¬ 
mide, Resorcinol, Lithium, Phenozoue— 
a®f® cac5 naaca® cacaii &sfa af?aic^ iiii ®ita 
aiai caa -iia? laa faciw i»ns 5c® ^afaai ▼ca i 
aisf® ^5:ati aia’iviat ag an^tSfaaia acai 'Sfcic^ 
thiouracil 8 ii® 3 a ainafi^ iai«if ^®fa ▼^a nc^, 
aV® '® ▼laci I5i9i'e 5<-aT3 J^siaii ^iica? n i 
▼mil ca'cia ac®i ▼is:icaa c'^ci® 5?tS'!'a'6« 

' [ icaa ▼ti 56 ♦jha ca^a ] 



C5CT 15t*l C*tN«r ^ 


[ sii|^ C5!:« ai*f ww«i vor i, Jivffi *«>¥« *n«ficsi 

^ S51I*I ^51 ?cact I ^^Jl'8t«! ffSlUl® ^1^*1 *FC9l 

cj^csi wn»c® *nw »] 


5»i ^Tt5 znm ; <£m\ 
?jr|[!:® ejeftfl fJifss «!!T»i 

5®iiT«r I ®t^-bi5ii5c®?i *tT?i»ii«i am 0.04 

®ifl! ( ®iT5®^ ) I in ^fasn^j ^b m i 

msn'Bsj cmv *i??n‘83i « f'l’^i'BOT ««ft i c5ca 

c«im«> vats ’fsi®! « 
ca"ft -nsHia sii*Jiw asii*i ’vai c^ 

•fo I 

tiivffi jdrt'si 51C9F gsii"*! f»PC5 pm ®ii^^TC® 
5ca I <51*19 spni-pia ^vsf viic^ifsiijia lasisi 

CTC9 «nS^ic^ w?! ^9 <5<8'[5 Piwa am 
*f4® am, pja.cv *h <¥» i ®ic*fa 
(caa?!—‘>^i5*«i’ ai ®i5 cacv ca»ft 'gbicSb Jaait®¥ aif® 
ai caraifjiCTf 5*1!) pic^a ai^ca «ca ^a ’vmivif? 
mvs ,^ca, ®Tc*ra ®acaa ^aa mc^ifafiicaa ^t'sa wcv 

[ 55 *(iia *[caa <5iw ] 

caicua awi wa's oiai®a «ias?$» ai< ai^a 
ffaa«(«na 1 aal a^aaiwa acaj ^caa? 5iaa araifaap 
cfa acarc^t ei’^a caai caa ac®i "sicacpa aiaai— 
<5i!aia aiai-aiaicaa ©laaicaia ®iJia®i« tfli viaa ijc® 
aica I 

* f«P 1 a’P,9it§i •ml, cfT: ^ii'ii'^it^,.a'fnn 


caa ca»ft ai aa 1 ^ajjf®^ aif® ai cvcaifacai 5^"^ 
facaf p/ta« acam ai^ tiaa 5c® aiaca I *FiW 
aiciiifafiicB ®T*farDi ^fai c*fc® aiaca 1 

®i*iarai hfa“fi 5 f aw ®i fsif^ia® (note) vac® 
5ca I ci*ia tflvW PiC 9 ca?f® 5 ia vi^caS « ai^csi- 
cfPiTav ai awfv^fav anjfJit®a fafsam aiajia vrta 
Ma vca ®i tiivfe siceia aiaita aaa 
picv *n^c® 5ca I vj:^ ©i^-vviii® aiffl £5ca ®ii't 
ac«T ai^ «i*iaita® vca mi% m aca 1 vi^a ®i^- 
«mi%®a ®i*iiaTfii aa*! Pii^a ai^a C 5 ca vsj aw 
aaw att^iWicaj aiaa caw <511 Jiw «n«{i^ ^laaiiii vw 
aica I >«« aa ®maiBi cat® vivca 1 en^-aa tafafi 
aca 5 IV 5 J vaw caai aica ®iaaiBi 'siicna fBifaam vai 
®i*iaTBif cacv cacac? • viceil <« aaHi wcv 
aaita® 5a ca, ai^a csw vi^a ca*ft ®m 

paiaa vca 1 

««vfacv 9aa*(afa ^oiia'^ aia?icaa ^ai« vaa facar 
a® <im*(i5Ti vifin vw oiisiKaa aiiawai faa faa 
vi^a ait^ i «i!c® caW^ afaaica 

cata«af® caiacaa ^ai ai|[a'Qtaia ^f«a 

-plTaalc® faa^a cata ^ifac® aica 1 ca? ci'scaa vsn aav 
•nm cnw *i^a^a ^gasia «i?a® ^c® aica 1 
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wn cvR « lojf®®®! « 

9if^{:^»rs twH C59III 

5.W »jrc*ra fi^ (?fw 5*»U5 *iiwii f^^*n m 
4^? W <1P4?| 'SITC? R1 cSSH I 4T8fiR 

«fi« 5.w^ Jin «i5c® 5j^ m ’n?’! 

«IRl 5H CIHI W’FC!?? 1% C’l'TJl SUSS I 
•UC® CTC91 4V$| "fWSI Bl^ •S\t «SS« '5!I5 «lt9( 

51^ iw?i 4^^ 4¥5 i |Ta bi^ '5Wfl 

QifJI 

SITW* *?IB--J!IC<1S £S?I, 'ST? ®I?H C^IH fvg 

1^® Bia Ri I 9ii‘'ici?a ^i?"i ^WJCJTH 9TW 
wuris I 'Em VHI«J 591 •llWiif « 

<3 'sra a?f<$ I 511C*Ht CBCTS 4SIST «, C’VTST 
5?5 S»f5 '5I<J 511 I 

'$15 «iiw^*i «R:a C5f»i 1 ’n^c? ^ 1^*1 5P^ 

Jim *ll«ll WWIS <3 

C5R9T« lute's cB<i vac® «iicaf 1 9in:*fa cbn »n>^a 
fict caw ®i3 9ii5iw Jii^iTtfsi ^ca c*r«ii c^tw c>i 
l^it® *na JTi I 

’Hc^ra Jii'ia cbjtt—’U’ l *ii^a fsesr arac® *iict aw 
4¥6i ait*ji ®iiw j aiaai^i 9i®i Ra 1 'si’w f'fca 

Cl®] »iiwia CBN c»fw sii^a ®ica 5 ac®i c^i cbin 

“i 5 [ ai^wa tfa 15 ca aicar 4a^ 4w^ »u^ 
fBW ai'ae® ^nct 1 ®w faaaa ’iiwa «tcaa¥ ®i* 
acaiwa, «fi 5 ® c^iNcai, a^f® fua^csii 15 f*i5ia 
anc»it c>9H tfia^ia ^fvea aicar 1 4caa a^icaia **T5I 
4 ®^ aa«i w ca5 ciH?!i fact c^iw—45i!i f’F ’trf'f 
.ciiw<3 ®icv caia®! aica 1 

javBii 4 Jiia—Jim 4n« aiaT: cac® ®T5raicj» 1 
ja, 'ocaa tiai sia < ®w 'awa 'siw^faq ai 
ai?ca tiacai ai ♦iia ®i? aia 1 aiic^ti 4 ? 'g.cam 
caa 4a^ c^i’f^a ®icaa aaaia ai^a ccca staa^sii 
JawTJ aiaca aacsf a^'^tac'^a Sc<nal am^ceii ®i? cac® 
H ^ca I 4? caca csricvti ®ica aiic'? ®iwa 55^*11 
ai?ca a»i ’tea ctcaea 1 

aifi £<«▼ 2a aisai— 2 a aic*fa atai aa, sitiigi 
• ar^, wi;—airtstsfa, c^*ii-c’(f'f‘'T^? 


aifi caiev 2 a c§C5T arieaia 3iisi«fw Jite^ia \ aria«i 
Jneaa ^n^y\ 2a? ’tsicwial 1 ®ca ?*2caa c»iie« c^iiawf 
aca gev c®iw ai *(i JTi'feia afJii ai 2 c 6 i ai^^ea 
aae® <ijea 4 a^ cBie«aa : 5 i 5 fcer ^Neei ^isi' 5 « 
Jiiac® aica 1 faan Jim 5C6 t ai^ CJi? ’tisicv? siiai 
cac® aiea 1 

faa ‘aiaa-'a'isp^iefiTi e^taJiia •eafisi 4 t®i »nna 
afaea cat 1 ®]caa afai *fNafd Jiifar faa 2^ wa • 
lae»iacasai acsieea 4 ^ ‘faa ama’ 4't aaeJia ausii aiaa— 
ai 2^^511 ameai 'aitsia'fii «5 t 2 ^^ ’ik* • "maaft 
'^®’?ie5ia ae® aiiSe’t aiev 4a^ as caifa® 5C9f^ 
aia 1 4e® faeaa f?ai csjicJ? a^ca jti ai a'aaia 'sar« 
aa I 

9im « caafVl^g c9Tieas?i aiaai Jim cafscaF 
’twvgicBf'e cJi sie 5 »ii, ^la lailca Jiic*fa ?aeaa 
fsai a>6 ^aia a® ^iiW *iai<4 aicv 1 ®iai»§i 

8i?i?eaa ca^w aifv c^ia aea ai ^lac? 
caa I Jpcei ca ^iicaa taaTa^ai ■Jpsj'si 4 e«ji 1 

ana 4 aacaa ■uiwa ^’teaiev ®ifaef-?taaf f^Jiiea 
cae? aiaa vaeer Ju^Jiga ^isjc^a ®a anev an 
4 Jia? '29f aiaai 1 cafe?a “latcaa ai aes JHe^ia 

faa a^S vaia sf® fspg ‘mic-ai aia fa 1 
cafs 9^i?*4 ffife® ®i8 c*j!»’e&ra erai^ 1 ^im 
caiasT suae® ®iiea cats ®aa? 4s;a®ir.a aea aia ca 
aie’aa 2a aifSe® cac®! 5ca aia 1 ,4®ica aia 
aia aif^e® caiaai csea Jii-n a^if^sr ^ea “ae^ 1 
Jim ^I'si aesa oiaf 1 Bii5i?-4 ■'ifaeii® 5 ca 

^e® I ca»t 5 a ill t c¥ai c^ics? Jifiv sTca via^ieaf 
Jiie’ia faea arai ^c? 1 

a(i' 5 ?»F-aie»f a'w^ieei aF'aae Jiic^ta faa aica iii 1 
Jiie-aa faa ®iei®iea »ia1ca fa»ic5f ^aii-^faa 
cai^fte^ aiBie® ^lea ai 1 caFaer sna faaia fae® •aiaeBi? 
cai^fil aiCB 1 caiaifa »iatca faa aca*f atacei^ 
caiflif caf«i'^a %C5, ®aa? ai^C'? aueiifiB! *?3 actr 
caNfa acaia^i c^astaia atB'd afca i\m 1 45i?i f^g? 
act ai I 





«n*iiw5 5iwa st"*™ »isJ5 'flw 

C5i», via®! siiga 'sia «?lawa 

fsi*sa®i ott*i=f6i BTi® ▼ac® *iica < ®i*f S<*n*rpi 
mUz^ t^veica siwa acaicfsi wl Bica ^sr, 
3isia^c«»i a)® cam??, >»aac»i^ « 'sia awiat^a 
awwK I ®T9i 5iF>)C9ja RRi, «s9f!jieara ^Tsi^« 

«N » 

^F5)5^ Jjra ®i»i ’»ai'« €C®f 'saiafara 

<*▼!« tfa^ia fatew las?'^ ?ca 

^ica I « *i>Ji ca s[ca aia 

®i3 ¥ia®i 5c^ v1d*f#9r « ciK’ia ®>iaaa i >a5oa 
51® cacai afsia Taswlai «aia>-, ei5in^ fafcR 

eftaji <3 a>'lSn®sri:^ ^6^J?® a^aia C5<i ascawa loa^ 
c5i'5[fsiT 'oiCT’fKci aa^si acacf aa^ifaar ai «nlwic8ia 

acaiwa aiai i <<i| citocSia ’aaif^a alv 
sf’R an^caicSreaia (Isotopes) cacar i an^cai aica 
aa mt cfiic-aia area i c^ia <iaiw(a 

■sifeaic^ia a»(C® caiaiia ta cataifSa aiaaiafav ataii 
uqv^ lai^ araaialaar «a i vaiWa 

aw wa C 5 P®^aaf af® 1913 i awiaa 
caaa 'Q^a eicav aaa aia^ia vai 5 a, ®ia atcaveiSt 
evta aric«f 5Tic^ ai t c'^aa?, 'si;a^ a>1$ atlSaiaaF 

e^caa fagicai a?®cna w®i 6?ie j?5C5 \ ®i5 ^Ifiawcva 
•nc® 'ioar aacaa ®ii5caic$F'icar vvm eimR 5C«5 i 
ill facaa aawa a^miTaaf 5C^ c®«ff»a aa'sifav i 
csw?»a ill *wi«(^?5T fafa'^ faaa caca f'sa aa^q* 
fa?l® a^ac® aica i ■• 

c^i^ia c:at:<?ia faSrgsgiu (;^c» cijim ?jf>« cafata 
Rica ca^^R e ac«««S awa c*patc® *iica i 
faSTjpaia aac® caiaiia ^aai^a aiai^ ®ia^ cRfscR aia 
acai caifia « laS^a m« 5 »a Rta i i,aai ca 
viiafsi® aW scsiwa ^jja a>'lci5a aeiaa 'Ra®i 
5n i!CR <iia am ca>laet aw i ««l 
laca aifa^a «a'® ^aemcR rir Rca a?R®i 
R^a ascaa i ii^jaaa iiar aacaa aif? Ricafavia 
aj csita, s'^fe -a^a c®cr R'ca i 
aa^a® 'IP anifWR f®ta catstsa caiiaic-Sa ami 
at*fl taw am aica caa » ®| ami afma asifa® 
aiT5ut®iCR f®ta calaa aiT5wa atai am caa mx 
eia^s Rcaa ca si aittai vnwa amicai ®fala« fea 


caa 4 aa ®ic® aifaa acam ai 5a 1 ^i^an c®ait»a 
caiaK-la Rmiatm ^iTif Rl6a®scR aiac® 

*nca ®ca ^aai a^ia ®*nae 5ca aica 1 ®ca caac® 
5ca cal ifm far aacaa arid aia vac® Rica 
Rat ®ic® aFacR ci'ia a®ia *{c^ farai 1 

c®Rf»a afma asia faca a^aica Rcaar 
5ca« I aifaaia Ra a^ica 'lyia is’iiaa ai?ia asa 
5 C 5 Cf I Rfiigi caai c^ica—o aiaiatf-^ia al«cR 
c®Rfsa afma a«Tca aiacw, if al« cacar fea'iRi a?ai « 
Rfn Rcav ®ii?T«itf s?i® Rca 1 caai caw, 
cswf*a aaic«{s afma a®rca ®as[«, fisiiicSi, awa, on^ 
a^®a ’pRas an?icai am 1 Raai S%caa aaia 
Ri5ia 5CR1 ailc^ic^a i rI ailc^ic^a aiaa Rca 
Riicaifaai <3 ailcfiS cac<a 1 

arasi Saaiacaa ®ai aifSa ^^5®i ai^icaia 
c6>6i Rai Sfs® « cal acsf caiia Rfac® fat aacaa 
5m ®w 5 ca ®i R^aia-'i ^ai Sts® t ®ia erai 6a?L« 
aicaa acaia arac® 5 ca 1 c®«rf»a aa^ifaap la aiiaica 
^al ^aiaia Rat caai caca P-32 aa^ifa^fJ aia 5 ia 
RCi caa ^asR aieai caw 1 Ra ai5icai aiffic® ai®6i 
am^aia acawa ®i »iai aia 1 c®af»a tpaaraicaa 
R^atsfsa nfasa aioai aia Sfiscaa 'ai®! « vicr 
^ pa^Faicaa afaaia fa*# Rca i c^ia Rawa wai crr 
ara far afaaia acawa ®i c®arf»a ara^aicaa af®fafa 
cacR «Ri aia 1 aal'^m caai cac 5 ca ®miar 
^ka tsai a>acasl aicaa acawa am cal Rat c®Rf«a 
^atpaicaa “iff^fafa siiai am ^iil^iia ^Ria ariS*$ica« 
aF5Kai I 

^ c®«f»B aa’sifaar aia 5 m Rca aih o Sf«caa 
fag fa>g aiamfaar afffaia Rai Riai cac«» 
carai cac 5 ca, Sf^sf ®ia ■smaric< 5 a Raj ca ¥i^a-®i|- 
RRil® (CO 2 ) caa cal COg-Ra acsf afa c®«ff»a 
Ri^a fata ag® CO2 fafaca ca< 3 ai am ®ca cal 
SftEa cacR SaaR f»pg fa>g vjaW aiarafa^ afeaia 
anw Rica I Riaa fef’sa faca aiai 'cg^iaa Rai 
aw» t®af#a afi^a 515a aiaia ?pcei ®f«a cacar 
fag farg cafaca Rica R^lit ca aaa ifscaa »ii®i 
<3 RaiRi R 5 a®m af«r cvm ami sia ®ca caaa 
aiala aa, ^cd c®flff»fi®ra fB 5 aai aci? • 
c®Rf»a ajr?ifacara a[ 5 itai rwi am ca 
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'srpucf? ‘»r?r‘sp1 


1985 ] 

w ♦fTsis wc^ ’^ra « efsii ?« i 

siiOTi^ww*’isjs Sf««T wj a^c'Pi*. ’Fi^5ii{caS 
« caiffisi vw 'ua? ®ia acaiw ^a ^^c^a 
aH, CO 2 »fla< i ^alsia Saitfrn c«(ct Sfw *®ia 
wi caeica ais asca ®i can fafasaia 
wiail 5ca mcv i C'ssfsa cs>ic«f COa-car 
▼iw siifnca aaHi a^ca fatffai- 

ika cKii’afii ^!?ii aia i if<®aj?rc5 c^erfsa 
ii^cer aif® nsica faf®« caln « aiirfstwi 
«HTkc®a 55 1 jgt'sau nik a?«T 
aa aw oi'n nare ^iw si'ja aap'a Ska 
aica I sifR Sf«a « aiwa niwia 
naaaia ann aaerniai aw ana «»aita*r ^paer 

nat«5 S^ns ^ai aiw i ^aaw ai^a afaaica aa^rfacafa 
aiaaia yfanirt kaa acei nfanfna aca i 

Ska 'a £ii«it ^nca cawka 14C, awan 

¥rtwa (12C) atsp ?sic*f n’c^i iawa awi ca 
awiianfi (14,-+12j nicaf ®i aflwa « Skwa ^^la 
»ia a’^ aa ica^ aica HC-tua ca«kaai nw mica i 
cvia ai aifn^ aaic^fa aaa fa«fa af«i aia 14G 


cawfsaai ataaia vra • -wifawa TOia 

S^eiiS fsrfa <aa< ^al vit^a war f'sfa 1960 
caiwsi law-ia nia i 

afceria'a^ata afffa’S c®w?®a C-14-5a 'gkaia 
▼ni a^ri awca <aar laai^! ■nfa’ik fat fw nfacwa 
«ni fa '®3 ’♦ca «]« enai cnw afcaaifiJ c®»f»a cakwa 
araic^a auj i la^aa catena awi wica—P. S, Cii, 
Ca, Zu, Mo &^U I c<PH cnfia Skwa 
c^wfsa ateracsaia (Mo) nicw arinw'S. aiaiaa®iw 
akac®aiwa Snf’ak ailfica^ laai® ^ca iaa\ cal ailia 
jpac^r ariai® 3jf«6 jpca i Ca, Zu, Cu a^T« ’ifwa 
ocawala niai finl a<ia«i la^ka Snkf® niacw g® 
ajigt® aiaiai nca, ®ca Jj'Jitsr nicaa aara niai ®ifwwia 
awi ’fc? ai i nicaa ^a cam ■s'c^ia cwia winiaia 
^kc»f ana® vac® c®wTsa aa’aifa’acat wiw Brinicai 
aa I ftca aicaa awin a>®ei Snwin) sre wl 
c®wka aa^itaw cnev wiai aia * 

C3wka aR^rfacasa acarena ¥::« ^'ianic^a ncaaai 
dcaw ann?®i ^caca ^ar ®ic® Skwa « 
^ka aaas sans aaw aw cnca i 


^Tatewa ^gft 

Ci^W* 


kw nsinla ai^wa ■siiw taeiicaa oianTwi ac^a 
cna cal • a?f®a f aikfe ai^fiascaa ’a tea 4na« 

®icnw fa^sl cinra mica i aiaa aaiwa ^k an 
aacaa ^narwifa aew's Hncvg, cataifa, Slcmafia n^ica 
niiaai caaia cawiai^a i 'owa 3j?«S 5 ;caca f®a cwifS 
aacaa'Q miwt i ‘aa'cwa ®w aafcw ^nai, ac®5C«F 
wiaai nwa ®ca’ a1?®aiatrt6 canica a^ar aarca af«fia 
wml aw cnca, canfca =*16a®5r aaicwa ^icaar c^w 
®ia ?g [^5 awm s.n acal awinaia i awa waj niwi 
Sannfca aifa «8 ’fiI siaaia a'ca ai i 
wicalawia ‘«ii§r aiaw aaaa Wn'esai'o flJwa ni®i fcfaw 
aia t®k wca, cal wfaa 'sna facna wic«a aaicwa 
5W wca I Biaaral aa. aiaiai sifka ‘caaa’ 
wicaa Hncigai wwa inTW ^icaa atw wkw aiw • 

• caatta ffs mTcatcaftfi, 3 , ^ IrS nfnnT®t- 70 o oie 


aiiannaifa mm ailcaa ^-s aikc® aw <fica, itww 
fara® c®icsr ai i k'n kw aai^i« aigacfa 
a'ja cjik^ia aa i ‘fanaiat aii;’ ac®r vaaf wic®a 
kniial a^ar wca^rka «ncn cnc^l vaa awaia n^ca 
«imce I ®iwa keSat nin:aia «a^§i wii #i6i cnew 
cniwra a® c«rnc® ‘sadi cfiin caJisiicai nicv, cakca 
®iai lacwwa iwa aiaca v«ca crmia-urw are «4 iotI 
®ia wia aw!i cal i 'snfisiit'&’P aawnwa dwasica 
kg kg lanaiaVc'ra wiaia nkaia cSi*!® nicv i 
fnaria aai ^(ff6c®'9 ^iiaiwa ?f®a c®aa cafn f^F^g aa i 
‘kWlkwi-ta^caai (ant-lion) aiaa wcto ag 
encal lacai aikc® nS i*c? >a wr®k cnc® 
wiaw I ciia '3imc®ia’ aiwifaicra arai c®i wiaai a^l 
wila I onaicaa an aai wicsra wcafka ®ncn cacwl 
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*ri¥^nj '5IH vn?®*! sFi?5'fli flfw iw ajinci i ac^fusi- 
511*11 f^nrS 3>f*n* ®m ^nii *iwcti 

'■nrc»5i! s‘c®G nt» i 

*jsi®w "Birffffii ciivl sii*pwi ^?*n?«T® 

af®ni*T:T vcsl I osfM ; c® 5lf, <« 

'5IWCV I *ii«f iiiv •n:®5 

c^fi’Fiprfl fsi ’djiLJu «wf f*i**fc®«i ®it»rii 

aT®*ti8f!^ I *iiw?i 55 nf I 

H5’15T*5S1C?5 c^cce ®H551 I 

‘fllTf*f« 5IC 5W WC®5 5iaiSl ORIRJ ^iWOT* m55 
551 515 «!« C»l|5P1515f® «C5 ®1PH 'its®!! ¥C5 I 
a5WCSI5 «C5I C5CV «IIC5 ®T5I 5rf5« 5C5 

aat'W vra I 51W5li5 >115. 55, f5ri *llf««lie «J5iliW 
*f'lC55 5I515J ^C5 t 5f55C55 51C5 551 

5I5FJ ¥5C5^ 5Il*J15fi' ^5IC® £▼« 55 51 I 

1^51 555 51»Hc551 ^I5W5 565 55C® 
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«lB|’«lt58 ®15 55'rflp 58 I ai5l«1K®8 «IC5C^ij 

155 5115 5l55 tiC’n C|I5?Cf5 £6C8 55:5^ f5<15 I 
51l5aif55 515rffi C®1 >«5 ®*^5 ®5I855 I '5fi»aif5’8I 
®TWi 515lt6cv C55TJt 5^C5 *j[51C*Il ttlfi 558 515r;p5I8 
•W £5C^ 5I51C5I 5^6®I l5C8 i 

15515 51 C5 CV15 51iVl«|5tC5 ®Wa '815^ W«5T5I 
53rl8 8I5C® £5 ^l5C51C5.1ta8 5J5I?15 ?8 58 

5lftWa C5C5<3 5£8» i £516 5riC5a ®Ill55ita5 

C6C8 'ai£5V C5f*f Sh® i '<H1®I £5^55 5158:18 £®1 
*5C55W’ 5IV®5IflI 5115K5fl <5!C5V 51165 «15® I 
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5551 5ea^ 665 I ‘®llf5l’ 51 '5ia6BW5l8 »16^8 5151 
l5»lfa ?568 C55165 511581 51588 51?®5!!S. C55IC5 51g(f8l 
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®:5151W«1 5691 's«t 5rf«, £55165 B9lf5'C581 f5f®l| 

Sai51C5 5|®J *15*^18®658 f®H f«H !5lT5658 *85(51 ^5 
5«515 ^5618 ^86® ^168 1 


‘^I1651819im’ 51 f*I64-5«ll 5|f8iC91S|.f9if91®Il 

®5«t65a e|®H5i515Fla 9|5«15 | £5® 

5fNSt8 51®m5f8't 59ie 515518 5f6B 1 ‘«l^f«l 

>« *15 Wf55116a8 5g 58611 £56**I ai5518 ®51I8 
5T»K5« 5jf8l ®tf f5£8 516918 ®9fIB fC8 £5®1B 588 
519151 failBI 5155T8 5(68 ‘cBl£5^9l' W^Ib 1155*1 I 'gB 
C5(i5i*5 QiC91B 5^66 1156» £1691 ai5»H dJlB* *.5Bfa6® 
5118 6691 51, Bf*{5| 51*6^5181 ®l| 5lSlf56il51 5151 5lf568 
£5^6P$ 5I®15 ®68 ^568 515 5^68 I 5iC5l6l ®ngf55S 
‘fiBflflBll'-M 56W ^*151 181 6691 1 <§91 C«5*'>a8 

5fn5I8e 5g ^1 5861 £561 516191 ®I658 1^118 £«aa 
51®m ®68 flCi ®65Wl?168r8 5® £©65 <36^5 5118 C5'f6 
518 168 f«f68 <15818 16918^ 1®1C8 ®£5 518 > ‘f5§6' 
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515^18 186® *1168 1 ‘f ^®’81 C®1 fl6fl8l8 ICia 5181 
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?56'n5, 518 5151651 ®18| f56«65a ^15688 1168 5Jl6ci 
8165 f 

513658 5t®l®a f5ag5 51 ® 4^ £5?55518 5nT5918 i 
£5t5l?«81 5g5I9f 568^ 1 I®)b 515518 168 

11568 1 it® 51691 £5(61lf6 «ft®91®a 868 469fi| 51 
£568 lala 185 168 f568 ©181 4 68 1168 «f®W?® 569 
^565658 £5688 ©165 £5t661 169 £©1691 I t85I6*?P9 

28° £59|f58I5 f55 6561 31° §58 5^?3 4^®1C5 C5f661 

£5i 6 aia 59“ £55f5ai5 lai i68 15916 ® 51681 

a355T£5 ®155101 £565^ £5l5rf881 1£8 

£5t51C18 1168 f8l668, 515^11 £56® 81681 TbCB 

51*t6cV iii«I 568 I 4i®lC5 ©I55t0lf6ci 5^51$ ©181 
34/ }5“ £55f58165 568 BT65 I ^6511181 11518 ©1658 
515lffe»9 4^15 «I65^ 51518 £5 185 8T6aifd 56918 at51 
f5C8 1565 5156© 5156© ff55: il61 85® 5161, ©1958 £»^ 
5t®l 51®15fd 5lC8 5lC8 §568 §c5! 1165 I 15t §$- 
£51*111 ®l£5a ©ia©5J 1351C9 56*18 £5«^5f&'ci £8l6- 
5® 169 • 

‘•511^815 S^t518’48 11 119 l®ff659 ! 3f><8 

^i£5C5i figClBl 5lf91CS WS 5819 558 5681 BS1I»I^^91 
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CTgpiTfs, 85 

cniv^ c»iu^®T c«ra i ®wii cSicSa 

'swuTSi fjif® m '51’f^fBifSc^ "awi 

32“ 36“ c<rt® m i 

winnfwiW'Q iflai ▼*! aia sfi i ‘airfisr’ Jirc^nr 
"Bni ©wiswa T»ifwi-ifi« siwi 

Bficaa c’fia'iai <8naia fa«}i« ein§«ii 
5 JI csica >51 «iaw #c<^ fsffaca ( ^icfa 
alibi's!® si^ 5 •ifflri ) I 5 ii»^J!TCfa 

5 ^, ciia £ 6 i«icaf« »ifai« 8 w 5 £*i aiit^^^afcr 

’sqia csj^iTCsi taa uwc® *iww^ ®ifi aw 
5:nita. >iis 5 i S'gTwa "na^afa'riia aiJ^ 5a® «iw^i 9 i¥ra 
oic*?v ®]Sia1 tiBwao mcv sii 1 ®i5 m «iiifj 

naif® f^^ircao tafS i ’*!?«» f»i*f«Wa 

f®R-55«frw 'siafa c«(w c»p»ini ’tae aifv fjif♦©??!!$ 
«iicv I 

aiJiiar^iv ^.fcate amcar j^sji 

I ag «ficf^$ facna®: '•l$'n®c5rai ^ Taara aihtsi 
’>fra«r«iT I fYnc^ai ‘^jfsiv snTsj®' jqv 5?ic5a 


aiTaiiOTi ai>iTaT»i¥ » '®i« 'flf'nai 'snfe'via 

*airT®an alSsj’ai ® (a fa*icfl \ »awa 

f‘rv§i pr^K® a*5cva ' fa;^;at*ia 

aieai^fd vus? c*iwi *iia ^>3 csic^ cat'll aia ®ia ca'rai i 
(Bsa •ajiCT^avifl ‘w’ acsT ’a wc® c'llaw ®’W3 
faaT$ faiiS '»np^w < Bi?r 

hrSrfl ja wc'^’o st'^icw ®TOTa 55 1 ac»ni 

sw*iC 5 •ra''® 5 C 9 aiiOT I ’isjs siwYaatf 

^cd I caf«, aiTwia. S^cvaraTo a *ic«i ''5 ♦iia»r"f[ 1 
aimiei wa cm^iaiaFwa gi® c«ic^ *i>iiWo ai5ic® 
Jif^i f va??, a^iJiicaa 

«iiw £<ic^^ ^Icnfvrai oinii^i aiaia ■Q^a f«f'^ca 'sn^ite 1 
'▼nfatar^a ani^Ji®' aT< 5 C?i ®Tai ®fCT 9 
®imiaT9® VH wa ca tac*ia av ^ic®a 5 iitv aif®cat^ 
' 51 W £>i«<iTC 5 ( w^ic® *nH sFi I 

a| 311 ®wc3T t^iwcaa fsica 5?ai6i £«fici 
am vl$a®5r « wiwi ai®nwa ’am c«rc^ 

fa|l| f'aC'a fRC® gw '51TSIW5 ? 




c'-aiH OTcaa ai «i‘Bwa sflsiwi a»’c« 5imi?«i4s wT®, 
®mi, l®iif»ra T's^isc® ta'S’i^e® £W£a« 

ai ai'Bjsfa siwi^ii fjiTa’S ciai 1 5fts)i?«a tip sji^caa 
»!S!!C^ <Biafaata 1 aira ®i^ faf®s[ "[iw iaferj jiskb 
gtS caws 3 itsi 5 Fi-facsia casj si?i 1 sw^s 

3lfaan ®Rj« »ilsn?ii ’asc® caai am 1 eiiais 

faws caitis aT»isFaia^i a'icsa aiam ®fUB s^mai 
f^»fa <8 gts sicsF I 

misfcas aarc® caaa Jitawis tip aFJfta, ai«it»ac®« 
c®aa 51 aT*lt®ac® 01 * 85 ! ^®Ta as 

»!iaiaa« «ncan ®!W ®a^ ®s!!! a®w an-nics i 

3Rai aawa 5?lsiai > 55 , s®if®i sca’il sftaia® 1 ^msi 
£aas! 'ami[c®c8, aiBla ^ Tsfa* ®fs, iisi 
f®si Snics jfisR? fsfsf® aFW « 

S 15 IB t«®S af«cai 5 ca^c® aieai am. aw ca 
l?i ara ®cb ®Tcas atsmi fa*fnws aaa 1 «a® 
®i‘Bca!S ffcss aw afa ♦fi'tfa®! ^‘BWS 


f 5 ws caai gs. ®igt® aatsi^ £a a 6 i^i ?6 cBita ♦iv^a, 
®?!rar. ®®cbI aa« arai >fiw oi^fsc® ®s caaic® am® 
«aa? oiigbw afw 1 ‘«§aara fagasq 5®!H 

^sm iiatBa ausiaifs tasi® ai caw WaB 

aics ^0 ®;i'!i »tB « Bear anca taa? aTaa=?\ 55*^6 
ca^ W*D5 oiwfSa Bia £:!a « aaa fa'a^fte 

BIB! aw I oiaai ’lacs^ ca aiwmtfi ®® agc«^ 

fac6 aw, ®i aa 1 oin ®!i5 aas Tawca fan§ 5!«asiaiai 
a6c® caaj am 1 

awB acai aicas emea va^iata ^bb swi ataiai 
Tsfg® ¥ac« omai a® swi sitaiai Ws?® ®bc® caai 
aw I fa^gcas c^cb T®a aafitaa alaiai fBTgaarBcas 
•fif® caai am i ojai aia'tcaa a® iabi vcf 
®a! *18 fsft?® ¥CB c®R fawa ®i?w? facecai aac® 
B!ca I ««OTB '5®'^ aai!®'6 ca^i ta^s’pa 1 caW g®, 
aitai acai ♦tfjffai ^ai ?*Fc«a a®w 

BWJ» ami ^ata? fstgaascaa aaa a»!ai«iw 


• a^g® acafarrt ^n, 1 , afga 53t1»l«ft gfng ( 01-700073 
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«R «firvn 


f 9t^J! ¥ca i dn vw 

^nn ^sn*n fef^a’»sc*i?J laai (nwa *n<iis >i*iR 
®«5®w a*« <n«nwi caw eaa i ®ia»ni 
«inw»fra Hi«i wa «*a< ^a w ona carnasi 

c^aiw fe? «iic^ era fa i s'aa »f«5ia farrfe ananmia 
ffcv caw acw ^ii’i ’aca i ®i^ f5f?®vawa 
▼wffi aaaaa aar^f® atca •nicv i ^a aw 

iflai (flcra ^aaa fsif*rca caa i «iiaia ^*5re^a 

•ncasiD Biif^ica ♦ffaffai ataia Jiaca ^iwi iiaiwifSc® 
««vW Mwa iraf xi’cv f«rca fgf^svawa 
▼reiffi 5ri*f vca i 

T[ta «»9r??jf «iR(a Sian afOT fail faca ®iwa slfawi 
fsf^s ▼ca I <«ai ®wa eifia? *ffaca*i cac«r 'aiwia eiai 
fafa^ ®isn dafa aiaia fac»ia fawa 

fail ®nit 'vca 2afav aiaina (aa? ararsia fef^® aw 
area i ®ca faii®nc«ta afaaifS oi^® aawa i 
a*r®ni:?ia sraca <aa] csnsWca j-aica caiica caiaiia 
awf awra «iw fawa caw-®if?® aca f^Scar fafear 
favSa®"! ei®i^t5?ra caiic^ia fe»ia f-xca »ic? i caw^f, 
can^i^fsi aiffia ®»i caw fvf ®*tca 'siaf'?®. ®i^ ’•rraia 
cerc^ «rvi aar viiwa aiar aaiaa 5 a >«a^ ciai 
®ia sia fac® a'^a 5 a 1 ea® a«iacaf« 

®ica awa aiaicai afaiai f^fe® afac® caai aia 1 
®j!av« sfcaa sftaRi fafesaracaa ari^fS ^coa aiii 
a*»f« ’aca 1 oneiwia >ifsn^a®f aicaa aimw aa faca 
v®fa^® afca ^lafficat faf‘8® vea caa 1 

f^ni fvi aaif® oiiw. aiai 9jfaHi fe^a aiiaita 
aai^caa iaa fa^a«fteT aa 1 cacw facaa af?i ’^acaa 
ail afarai fet?® a^ca » afaa aiai afarai fsfi?® ’aca acar 
<<111 aca®5 ’ifaiai fst?® ica ai 1 aiiiam aii« ai »n^afa 
ai 'fl^ava avfi afjia afa 1 awiaa®* cawa ca'afd 
wia a? oiaai aicaa fc-na aw ®ia aica afr^a -spaa sfifaca 
caa I c4far ai afiicaa «i$ ®Tca afsnai fsf?® lac® 
caai aiB 1 fsf^saacaa aaa aiacaa »iica «i ’aca 
cawa •f'aja ciw Sacaa faca^ <gc8T aca 'oa^ 
•awe® *n|[a<»ra afa aw caaica isfa® *fai«(ffi 
aiifaca caa 1 sjicaaiai asrai ®iw ®itaa *npffa i^aa 
*nf$c® aic»ia ^*ra iifaca fata sifaRT fsfi?® vcai 
<iiai anaia tocaa cii^cwa ^ic^a facaa aTfa ia«i 
arW aitKi ®ic® wfaca faca a®-af® <<iw caa » 

•mnaf'aa isaaa fif faj sawiat ai*if ^naRi 
fsfia laia aiw aia^ia aca 1 faeaa a®a^*N! 
anan^ w®'fa aiaf fec^a a®a^f®i caca 


{ 38®ii H 2a * 5 a« 

wa, ®TB*ia ^aiRit® 5 i. wtfaca »nwi c»r*i*iacai 
anwfaai ^sifipai iRftaeaa faf aiiwigisfl ww, 
aiai Bfiana aawr 5wa •niwa fawa afaa aaa 
aiwa ®Tc»r 5a aca eiifaca caa 1 

®iiTafaa afaa ®Kaa csic-ia aiwa fai-ia laa 
fliiwa ®itai Biifaca Jaca fsf^saaa aci+— 
anara acaa awf«a a^iiwa, csiwa aaai fa^-<<ia 
faca fawa •aa'i-af^ ca'ac® ^n^ai aia 1 afa fa? 
ca«i f? ®ica aiiwpna aaaia 5a, jc»naia ^iiwa 
aic® awiT$ cai aca aca. ait® aca ^a^i aaiaica 
c»iw aia I aaaa fliiic^er-ai fsfar-sjfaa ^aa araifS 
^-♦fiea 5fa!ra afaa a’W aiifaw caa diaiaapia 
afwfl ai^icai «<ia? ®!!^a ®rca ®itaa aa*! ^rai' 

(flaiiai fsfi^® aca 1 

a.ara i^ac^wf ss'sai ae?« >«aai®^a *i?a afsmi^ai 
®icaa ’tfaRi fsf^ aca sicer?i ^151 1 (Hfiiaia 

alaisji^ aT®faa <fla§ iic^i afl^n-n area 1 am. 
ca^ iica aar aca fsesa ai fuf-na a® <5iiaTa c^a, asna 
cjrt f(jf«i^ ®Tcaa fa^a ^ifaRj %f^$ vat® aiajai aca 1 
fi>f*f can aiaca si»6 stca cac^r, ®iai ^^?iac»if 5 ca 
iiaf?® aca 1 

asiaaisialera wen >ia <<ii? sifsiRi ^i^aawa 

faaaffi afaarf^?® 5a ai 1 ®ia ®!a“» asa^fai 
»ia»ni WC 9 I caa*!, fef?® irTS ^f>da «ca ^[ca cac® 
»rca < 8 iaa! *151 <it®i l®Hfaa aiai Bid'll »!C^ cac® »(Tca 1 
acBT, ><>t fet^®aac*ia • aiT*?Taf 5 area areal? aa'laac«ia 
sfcawa aca “nci? 1 aiafcaa cacna aa*fi fagSi 

ai^faai aiw i ® 5 'G a-a iicJia acai aw aca ac»r 
®cwa atacR »i\aRi M^s aacaa aiaai wtal 1 
tilt nRi ♦Rif®c® ^asial aiafera jfisRi fcf?® 
aac® caai aia i caa=r. airrsinRaicaa ^aaial “f»iaTai 
caga” ®ic*ra «i®f 5 ?a fsicaa <<iaf& af^a ^aa arai sftaisii 
fjifg^ aca I <aai «i®f 5 if 6 ?ncaa ©rear aca 
afa ® aai mifaca caa 1 ac®r aw®fB *n«Jtc?a 
caca ac®a »ii5rcai f^^ dicara <a[faaTf ai^ia area 1 
ana iataii^ifS ®i!a« cwrarcaireica fsfi?® aaia igi atiwa 
®ic»r ®ic 5 T go ®iia aca 1 

"ftfsa” srica ana ysa aaii tif aT®li ar*it <<i^n 
afaa caca awa aiai sfluRi fpf^ aca i 

®Taii5i. loai siaw® 5!sftc®a snaica aarar-jniia aw 
fsk® aca ®a? ^i? hr Hi«aia naa ac®ica "snsnwi 
anarnri naca aiaaw aca arc® aaffesa a«rH®ir hi, 
<5hIr 5isft®ffi <<ia8iHi -ift® s?a 1 
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•riratifPivic^s ca!?L9” o nf akfl »h5k*i 5 cwfficv cJicq? <w5i f«rts »igc*^ 


>ft*nf5n W?® ▼» I ««« f®ft af^ 

c?'!! «n?r I iii¥fS «nc¥ ce®5 ffC¥. *iia ^a*i 

•ajwa a® tfl¥dj ^fiia ffststfi aic^ 

®*Ri f«re¥ aia aigjjcsja >itR[¥c 5 ow mc¥ •cnsi'? 

npracai sicaw 'mn fri¥6a®l «5 ‘bot i 

aT?a fwi “f?^^cfisJ !5 c®!g,a”«i^ aflc»ra cacv 
CIC^¥1T® wf“l ¥{31 1 a’»fil iiwa 

C¥R fqfiT^ ' 51 ‘BCBJ ¥H, ®«f:i fs{¥ea ®1 STilfflia 
aicta ©m^fsr ®w®ic^ *ial¥{ ¥ca i 
afv fJiT‘¥®«Tca i¥c® nrca c>j^w <bij!1 c¥1ji trsr ai^i 
¥aw *«, ®*«iii siif^c® nisiciia ?ic® m firca 
a®6i ®nw c^icsT: ®ia'»ia sumre^fia fe^ra t»r¥?6 
¥S{!i-'SK¥i a ai siac® ^iicv iflat ¥C»r csil a«f!ai 
fsT?® 5 w 5 ii« i >fla¥a afassi ara va¥ aca 5 {:e! i 
¥^s(,¥¥5{ 'iis? aai^iai a^f® ii:¥a a^fa a'ai 

»j"nR 5 a 1 ®naii aic^a area c¥cS waresi ¥a; 1 lis 
alfI a¥ af^ca c«ra i 

fa<-cS 6 j® c¥aa”ai > 3 , 1*110 ca ^'bsi fsufiswa wait 
aw aw^ia ¥i:a, ®i aa 1 aT®a'^n c^eoe »*t aw 
aia^B. ¥ 1311 at^a'^a a^a'\a 5 i:w ^aai ais®ica afg 
faca aatsia aT^36c¥ a^a ¥{;a 1 ®iaaa st a»&i? 
areaa a«i f*r{:a cwwfScw «a{:a <fiCT*¥a:«ft fwa aac® 
are¥, ai{:® ¥a;wT sKa aw mw csrea aia 1 ®iia ®aa 


Ica afaca awii aaia ara 1 

aw aTwa aiai «iw fa*fiaa »a¥l$ facia 2afi*5i. 
areaa ^ awa cwia afw cat, <at awa iwaf 
aiafai Jot aaaiia aaiaia cai W5w«rea ¥Kca 1 caaa 
enarcaa wacw ii«ai ara “c^i-wffla” areaa «ii¥ 
a¥ia aiaf i tacaa afa asicaa w*?! <awa aia lifii 
ca«ai 5cac« « tac^'j faiisa, ®it w'scsia fsfifsiataa 
aiiaiafii ’lat wtaf» uaai ^coa ai^icai «i‘Bi fsTi^® 
¥ca I fa^ at are^a ®i(i»f aia ^ca acar faf^^aacaa 
auiia5'r<3 sflafii aaaii ¥ca 1 afa acaca sjovaia 
¥i;a ®i5C5i ta6i a| isicef ai eiiac® iica 1 ®iia ®it 
tfai ^ca fv, ^Qsireaa asia cc^isi>a 5i®f^¥ sjjsaiai 
f®f@ca fata 61® 5f8 aiai aicaa *»riaf-aiiaK® aac® 
are¥ 1 ^FCci «]CBa Sa awaiai asia ®{‘S5if6 
wca ici? 1 

afa^a 'aicsifa^ia aiacaicaS aa^ 6n*iiaf5^a aiai 
aiafai afa« faaisiat, ®aTfi <aii qcaa aiai w's^i fsf?:® 
¥ca I ai faca aicwa wist ct'iBC!? cat ®iTif6 

^coa aiai f®fwca m 1 

afaiai fatfiacaa csfco awia ^aa? -^aa aT?a ® 

wwt fa*Jfa¥ laief i ¥s;-£afi aia aww 

81*113 acait alqiai t6f5«^2c«ia aiiaiafS afsaif'W® 5a « 
fafeo a® ai*il, ®®t fafsa 'fiwa alawi f5f5:®¥ac«ia 
faaaffi 1 


(f ) 

(£fat5T *rt>‘t^'Sl* 


1887 iJ^ici aaf®® <«c-aaitwi (Esperanto) 
<ii¥ 15 W 51ifa¥f*i® 'Bire^if®¥ ®iai I >aa ®iala 
aiSsm itm >ua« whi cat J aiaaiciv fa'saiTil c®ii¥- 
iiai ¥aw ®ca wiai area 1 ®reac¥ ¥caR, 
wa® wi »i¥ «»ra 5 f<p iwa aiwisnfai 1 ®ca ataiit 
ia ia I (flciarewi ^ai acwa tiai >«¥ fa*i»f af; 
»!fsii-6icireai aif«i® aiat irai ’ifialc® wf< 5 ai ii¥i 
'flt irei faf®H aireia acaiwia cami^o 1 cot ^jo 
fwR wa fa' JK"aaicana fatcw f^Siia jftifiawa ai4- 

- - - ■■ ■ __ d - --- 

• t«¥ta ¥C«T¥, C*f1^ «riTIECSfc 1It« fitati-’ ^Cif.411006 


if«a acaici, fwR 5a fa j-jcfii faiiw wia *rf'^csiai*ff 
Siiwi iigitcaa on«^if®¥ i 5 ®ia « inc-aareaH sngcaa 
cat wif®*ca 9 ireai asia awiisnaw ai Sa wi®ladfai»re¥ 
wiasT aci are*! ^ii uoat c¥r aiwia-aiwra-eripit caw 
acw aia ai 1 snspaa cat a^sia aiaif^t csciare^n 
aiafa¥ ifawfi® wwwki >«¥ i®iil a:a aif5c®ia 
asiarea ifaca facacw i wiwc^a lociaicwi aifwc®! 
aa^aia iikiae aa ®ca 1 <iiwcai <«t wiarcw wiw 
alia ffoa awi bci ai, aic® 5a ‘ifa¥f-i® wtrai’, 
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*ffsvf-n 3 , ^ 

¥|iiB« w» &Bti« am 
’?lm«wr psi caid'flsi wTuvi niwi aHWra- 

'Hk 

sna[rt ^f*r 35 io «1 apn a «wict* p« i 
naif^v awi, sfifwi^ I «« fecmi, 
aijffPRr fjfflcw «wi f«s»iw aw aw, ana 
srrjani ^i aasi awica aa*i !?i aw i sia^cat «iit 
®ni »JC 5 a 5 tao to ' 4 «w w, ^ cam toa 
awTicw cwcaa «riw« ammaji wfa 
« 3 I Sfl «'»flIP!ll*ai!C« I 

* ap^flicara :i*!fflaH® ntm <«( mm faaw 
am w-’nifii to toifsia fsai aij * 3 H 
c»i?acs» c>» cam f^amuncart sicj^s awfti 

4( 

tow »iic*ancai-faan faj ^ aa>n 5 <ni; arnifii 
a«w iraan *re« ?w 5 c^ i m-tsfm m - ^ i 
®c^ ai^if^am tsiw aia?! 4 iw« caw *iwi aia 
w ac-naican Taaa ^iiai*i 56 n uito cam car*! 
caco 1^5 afa»w, aiifsja awfwicin 

C 5 ca« c^fa I 

^ifnm 1 

6 an*i, faH 

caca ac-»nitai ftapn*! caai aai i «ca 
aaj fls^i wm w i ^m to awe® amai 
awca^ a!?®is i «m«® caai^i^ cmJmi i 
m-caca cagf ^ c^tfif aaw Taca C 5 je«i.aia i 
wiaf^ i is 4 a] a I a? aic®« aaca 
I E A O U, C5i$ 51 CHJ aaw i e a o u i 

t>!i*n aicaros^n <*1 ^ws^^Rtomi faca 


fsc® aicss : 

K k f 

A A 

C C 

T t ®' 

P p a; 

G g a: 

A A 

G g »: 

D 

B b sr 

L 1 a“ 

R r ^ 

k h«: 

M m s 

asm fstscs atss sw cai 

, ca. c®i, cai 



^1 f»fcmsi Jjdi a«>i ac®i»! aa aia— 
fac% »fw* ic*? ac®i»j i 
A 

kec cas: tap 'ii’f;;* lig fa’i; hor c*[n 

. ■ A A 

mip to ret c« g ttb do c »fw: 

jn C5W ajf afqf^siJiJi ?■ ®nwr aaiha 

«c»i 5?a*? a^-niicai <8®^ 


itom 

tom to aicfii aca^^w cw sp^wwiwta 
failr, mca m '®aiai aiarfa*, ca6nf to can 
to* ca*ia to, toa aw® wf- 

kEci wfe tApii ®ni g agOU aiwifa 
A 

rahemido c iic?fac*ri5“ WIfN \ aifa toipn 

mm < * 

awi c^ito w 1 *n mi c^uwi «aS c»c >9 
taw® wi I • 

5nc5W as ant® wi. Nn to i '<w *ana 
®*ito !j; ^aSn aw 'cm'» fa? a ^ a-i«5 aica 
anna® caica aca t pinku, Ta? kintu « 
can aw aiaia*! ^aw^i '«iasi »i«i aawt caS 
ai*wica wiSaiw m, fa? punkto-ca ^«a,c®i wi 
c®wi. ^^c®i c^»i afesf i 

®ri*ia Ss an Zz-a?i mi» aa« tow *«om 
m*i c^ii on* cai. i wf*i fww^ *rai S«iarf*i i 
S wai a?® aai si i aifesi (astin)-tin 
si-a« ac®i • ^Tsai ma ^mitsi aai a 

araca a'l wa, *^wwii c^an c®i aifa^, ®Ta^i a i 
an Z wai S-ati c*risn, simai aam cai 

cai a-a to to a. tawn t c«?sip aifffan aaft 
cfa a.ifiw ( ac*mw« siw Zambio a.ifm® ) i 

A A • *• A 

S s 5cw aiaw *r ,: aisjfsi-in ispnei a sin, aito 

A A A A 

ai itBn«i as s in ; as esns^wms J j siwinamsi 

sw qi, itfial measure was s; si»9ii «nta ^cw 
asi;a a. caai sw, sfse si®ai a-iii sstaia ®is6i 
(“^’-as cafafii) a. wto c^i^ • 

A A 

anrni ia wfas wa ®iasi ^4 G c ( b ) sto 
a a»a4, f®i ( ai*!ta ^fc® iwfs®, “sa^fs* ) 
iawfR s-as wa *ra^afs ^ arfsi Cc-as cs^ 1 
swam cai cai aaai s-as ai sa^als iwiss 
acss, ®ii swai wica c-ta s* caai wai 
atoscaa awca cam cam cats Ass “am® 
4i5c®" sac® fws, kacte pi sea. ®iasj si 
sea, ant® SI kacte seas, aa^afs 
b:* seas I wic®i aicsi aicsi aca ascs cwkw-s 
s^ sai ac«is acs wa 5 ^® <54 inness fsea to 
B. sat® ca^ sRw I fiv csss sstpHsi, aspft «nw 
®ias! B-e csi scs^, asai fast® to “Bn” si "Bia” 
san mi saw sat® eacss san, saia, ®if*n 



1$>851 oipwflnwi 6S 


i»«w ’f'i *rw ^ «<iw 5:-<a c^ws ww*! i 
cot!*j finntfa ®wni 5 * cA aw, dwai aw aw 
a*' ail flaw Ufa i * 

icaa fw f<rw waiadiw aiaaw la antea 
wiw ^ aw OT^area 11 <«a$ ¥cs aiaai cfei 
ail ¥iw ca mia a-w^a ^ aafa caiai 
A A 

a?a caSi H, h, K. I t«f aia?w aaawiai 1 

ftawi 4iwi aifiw fatsj ci’iS cMaca a^r lag 
¥n¥ mai aw, ca 5 ¥*f¥ faw wiwa aw naia in^ai 
ciiw F f aafa aa, 1 cj^ taalj ¥*!▼ faca 
^j®ica caiaaa- aima cafini caw faw ca aafa 
Sana «i V V, ai«ana «:. wai bw 1 a^i 
acai fa^ii awirti ^aa ycaa, aovan, 'Jiai m aafaa 
^raa iicaa; aiai n^iaw aohan ai |-c 4 *ig-aa 
¥81 aobhan awa (maa f¥ abbhan« ijcafa) 
'Srai iiaia ca'oai f ma v ^teiacaa a'fai igaaa ¥ia 
f V aiw fi^a, amm ¥aj tfic¥aTca ^1 ta 1 
aiaf all jcSi m'aa 1 


Uu acaa «pfaa awaa U ^ ; 11 acaa ¥<aa 
awaa J j; iwa wa ca:¥ aaaafa cifaia aaa 
¥<faa ^ac« cal 1 ¥iwl; 

pra-U-lo Hi-SNai 
U "lo SP.lfe'WI 

fe-I-no c¥.-l-c^ 
vEj-no c«.|<ai 

aiwi ¥ai tapiarwi afwa waia aaa caaii 
¥acaa 1 afa'ai doita, ia® dojto ; araf dai ai 
daji, ail daj; |«nfa 1 

•aciaiwi fewacaa aa faca an 5ca cai 1 caaa 
wai aic¥ fi¥ psafal toBwa aa 1 aifsia cal 1 

a«fsiwn * 

A AAA 

abggdefg ghhijj 

KLMNOPR S STUtjVZ 


aaa-Jiaiwa a?ai uwa ¥ai iw wic¥a itiai aa 1 aaca «cac¥ aiaia¥a 5 icaTB¥ aiaj. 
iiaiai, Wf¥ a'?fe ^«ff 1 ^ cac¥ aiai a¥a isfeii irefa *fai«f iieai aw 1 cnfa® ^-laTi 
cac¥ ii^ai Ita nina. ¥iiiif¥aT*i «*a? ¥iaf*iiiaia 1 aiai*lf iiaw cat¥ iwa? aia niifia, 
f¥®¥af®a, infacafaa 1 cawia aggifaaiH aww ai 5 fa¥ .Jiawr fata acaaai aa i «ac® nisia. 
w|. aawi aa^a aiai c¥f^?wi^i¥ ¥ii¥i if¥« aa 1 ' »fl¥¥rela a'fi 2iaw acta ¥naaTa 
cam af®canft a»ftai W. fa*a af<scaia u** *n«ai wca irawfS fawa Jiarwi 
«TOa¥ffi baamc¥ I'jtaa iiifai c¥icap&ai ¥Jnt'$ caai ww 1 iiica fafarr Jiaiwa aw fafea 
cam afwaHif«lanai ^aiaif caai caw • ®il b^awi fata iKaaaia faaid f^rai ai^taa aiaca 
taa^ ®w ¥W ata-iiaw cac¥ as a¥a iTaiafa¥ imai aica ai ai^caa cam faaiata«laiiai 
¥iw imca I 


[,p#a ffa igaiia ifaaa ] 





^ « m* «irqiEr 6 iin 9m nmmm mm 
•nsn ^ ««9n agfl »rt«*rK«i 9 m \ 

siSw fl < 5 i!ft¥®¥« swjrmi jjW 

9ii I *i'ac 9 W »w»i OT»i^ ^ 5 W»i»™ > 1 ^* 0 *! I 
f^^ta 40-50 ^is «i» iWHWi, suit Nlf'r 
WW 9 f«IB«*fla! *l 5 CSi« SlfBltS'Q < 2 ? ^«r- 

1*14*8! ’I'sca ’^Ka*! Tsi i ^icaa'iw tsin? 

^Tawi '^fi >« »iafBT Sfwcv fv atKW mmcsn 



laaF wea * 0*11 

aia ®ia5 C5^i 6I8TITO w’vsjii w'aiwt* ca, »« >iap»! 
SfwT aw'd *tfa*nca ^icsia aiai wtaa « 
icaDi I i^ia-sa«fl « ^iaifa-'*i'5[a aiaj T?»iRa >*^f8i 
aife 9i5w a« 5 ia ^ai caw *ncai «iia*ifaf aig^aa 
nm f55iica« ^^ta^fwi aia^ ?i« *tici 1 999 
®!«ca *t^i^ ♦ffasma iife§iw*i, ^pJi’spam «•tM’iaw 
ai¥ji aiwa J«a ^na f5»iita« fawa fatwr caw 
aicaa a«aia >11 1 

an*tw « (iit«a«#iiisii caw cvw 

c¥w w«»ii wi li»nca mm ^9i \ 


•PIP mfin ancaw act«sa catiwia ai*a vm 
BfRSta m 9 tm feaia utaaai wia'fatw cac«i i ca ww 
aacsw w« 8 iiw^ iaw m taaica aiaaw ▼«! caw 
»ircn fawa aiwa 9^ c»Fe»n a»^ 

aiaaw^ca shIcSrir mm aiaaia •awai !!■! w • 
^suwi caw *nw 1 

« 

wia an!<?® ta.-t»i.-u6a,-'Biii^.-«ita wnaiifialw 
a[w 1 a ^nai « c»i«»iia ^’la -stcaa^i auw »rra-anfi 
aaa aw« ^ aicaaam caai c^ica ca. ^lafS 999 
Slasacv aicaa tw^aiffa aiar taaica m\ 

atai!a-»i»aa am faaica aiaaia asi caw *ftta i- 
JiatS ca'Gs^itaf ait*ia £«a JRa e laatS wesiw 
arai faaica aiaaia aai aia i acaaai sajiaiw 
<«atS 4ia^*( aisa saa^ina =aai awaacaa caisca 



aiRJi I wia® caaai c^taatjw ai aiaiaf*;^ aia 
aiaaitaa *pc 8 I ’S,*'*!! aahaiiaaii aiwitacaa aitsiar 
araiwaVifiS aiaiaa ^a^i aitaca imvrca 1 ina tw 
aj awcua facaai 99^ caFfamw Jncaa amia 
aa vcacaa 1 9mi. aare aicaa tawca catampi 
aitaa .aw *iTaaia a® t99 aw caaw^ fi*iacaa 
513 caw stpi wai aw »• anaitaa cac»i aaaiiffi 
«P 5 a 5 W aama 5 aia aa 1 maa. (iicaw waw 
caiaa mmk aiwa aid Jaia »iw aiaara awi aci 
<ncv I acamaa ^aiaia caw caiaa >iit:aa al ^^9 
araw yacaii aiaaw vcaa 1 *R 3 caa^taic® aaifa- 
•pja aip4a maca aFacara pfac® >rtai^ »iait» twa 
8115 aiaaia wn 5 « i « wasoia m%w{ 9m rew 
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«fw cftm «wi 2*^ Jim 

!^^"n i« 7 i« acum i 

9icwwna nws««ini ipw 
w^tt «iCT CT. c*pf^¥ij«i snail *rc^ « «w nwi 
Wi» ^f'CTW *rfKl 2*W sni flsiW 111I511 WICK 
emu SHOW iwmi iSE»n«i vsiKm e^ic® 111011 evH 
cvw W'WiiPi'Q <«®r:i mmtw I'll »!«i 1 Tiwi iipii 
c«i«iii <6 win W«wi m^wi tisi-^nn xw iwW‘»i‘5i 
•iifi« Bnfsw ^rH:! mt*rw hoiwji ctSic® »iTti 1 

OTtiHl <3 ^R| mi^lCll -ri^l f!lt18 C«r«!^f9T 

mw tiwi «T« iBnuk ^citi csi srvir ww 

iflWI fetftori vB»fl IJ cis( 1K8 ;^R1 81Rf. Sr® j»mi 
9tCll*Il SUM « ®PnWi WW C»I««I1 <3 15^1! ^f«ifWl 
■^ni mii‘iTC» _ Ip cm 1 

Cl CVR ?«ffJi:iEV Jifiv Ciw 1W5H VIC'S ^CST ®11 
®»ii miima ffciwq 5:ciw 1 

iflm v»i« Sfviora Jisimii ^5a>»?S iw feiiaii 
'5cir ici 'aiicwmi C 11 VII *nv 1 

^IR^JlflV IWWVD ( i?CVVTV 10-11-84) 
avif«i« ««v Jiwic? vRi 111 Cl. £®acia clue'll? 
sni'scmmiT f^iici isisfti w!n«icii 115 vgfiiiw 
iiiiri viTi ciiiw ■fl«R vfi?a»fRii (sreici a'jmw'ii 
iciFd c«f«n ficici I 'sRif'fcv v?i«ri 2 !S* s? 5 [mfei 


ft^ Irgj VTl ^^rtsT 

»fW vlicii ®ii VI mm vm iien vf ® c«niw« 
tv^ %%, Tmuilai mwi, vmSi ifsi, 
incvi *ffv iiqf »T I 

snfvi eroni fioiil 11'Oiiircvi '6 ii^cm wl'felm 
■new *i*Rii fici •acini virea aii aw ici 1 
vi «acii»rsi-ta vnfvcvifaii fiifiaiwcia mvi ci'cai 
miiv viincvi®* «pw 'ill i^vsitcai ac®, vmial faca 
90 iicii ewevi 2 af?v iia«fi mwvi 50 m 
ii»i\ cancvi *ic®i i ^1 aw vi«a fv vci ai am 1 
m lam 'im eva vewm i i^iifii i^ei njfarcv fmha 
vn—Bwii ipfvj pft^ifia 11 vBi ai^ai «citiicv 
vm I , , 

vm$i ix*»w fv^ iTCi ®i siwaiaj icu m 


fe*CT«iw iiafaw if«ci vgfiaimi uTitvii 

vcv van ftwai cm iii?a ?ws, caifi vanmi 
iiacii 6911111511 vii?5 vncia an « afd fimla- 
H aamii aaiiia Iv^ 01?® aaciit' vii asi 1 
isicii cviacai wfaci fac® ici ca, vplmai c®wi 
aai isvii 25 via wii 6C9j csca facar vfiuc® 
®Tcai vw mail ®i«ii ici ai 1 axaifai caiivcai 
vg^l*fiaii 111511 cam® ici 1 '«iica fecHiciim 
Cl, vgilaiaicv ocaev^ caimai naii ^ff^i vci 
ail faaici iii^i vcia 1 fv^j ml? ®ii?6 vcj^cviI^ 
«iai ca^ Cl 1 '5ia iciga aesp 1 via agilmai fafaci 
caniai ficaci 111511 iicei a|i mji ciaa ‘viar ikv 
c®a?a ®i9i ®i 9 t 21 cai*l vgitaiai ai^ voi 
®i ail f^aici 111513 vac9i aicii mvmfa ci a< 51 
til viiffi'S 'sicacvi viai cat» 

a<fm ca«9it 'snaicai caca <81?® eialf®^! afifvf®! 
sjW VCI, V15 vfac® ail faaici to avsi ewan 
111511 vicei vtaa fe^s? cia ^111 tuvfd aciim 
cam cacf Cl 5ii-il!5151 Cl vfac® cvia >51®!® vucci 
11a wicai asi 51 fa aPtm ca<3vi 111511 vm 
cs^ 6f*ic® 51*13 iia wni I 

[ vivcvf fi«ra, i^-l, arm—1. 
aivi-—5. iimicaa ] 


51 ai 1 cifiacv feiviif viia i?i caici aigi cat 
oiifa vw cicv I ®i 3 vai vnaii vcici vsj® aircvi, 
vicai t5c«iicv ii*fcvii V1W mia ^ a®Hi vciw 
mcaficv vav ciiia arfai a®iiaii 1 

cim ?i €!iiB!iv]'& Isicia, ®,:^c®a aciifta cat- n 
la ma. "siiiW ai. aciwa i-a •'if'^i 1 wjfii tnaa mai 
cic® 5 C 1 lie® viisjfi mvci va, fv'? f'sfiifaa 'aw ifav 
mri«( mvci iw^di mv®i acimaici t*5eii «ai 
ta iicai mai aciia vci 'ini Siai5vav vv cmicia 1 
awn®* Cl t*!! iicb am I’lii,« ncai iiaj cici ®i*i 
C^C 5 C 5 m 1511 ®icai cwnii wi wiicvm fin ac ®6 
®T|,m 'aiiai ai^BKi «ai tii^ mfvi iw wav 
vciafa I 

«iincvic®‘i a^a sJlii 51T, 'mill pff^ia immi 




«iR nw^*n m wj Tw *?RiraiCTi 
tfWi cw *if«ii«i *n«?n Pi5J*», vns»5inr, 5TC1 hi, *^0. 
»wn»i ^ I f’f5 eiww ^i«fcvj ®w 
^fan ^ !« cs^idi Sfips 

c<^tfpini Riwft • «w»fcv 

uqwi OTWE c’TR mm c«f «n m rw W»ai nmt*?® 
fqf«H afaciii ▼*! ^ CTffC¥^ ifW 

f?C«5*l I 

m^iwa cTifc^iPW cmm ««m ^wut'sfl <iiiv 

<9m(«n f®, A ®TPrs »isnww S«?n 

fa?!i-v*ii I sftwiBW iiwf^iv ^?a-a?®^c® 
f®, >a^, «fl,*ai^c® sRBft fvj sfl fv| 

Sl6c® «JIC¥, «FCBt CT^^CIfl *iroj I 

C*rR ^®, HJ 1 , »fl, 5W £*F!^f® *nil 

0|<l«ll »5C® siIC’qf-WSR ^cd 

'vnJ^Jirat I ««twi SfT^’v ffisj c»T«svwn « «r^5i 

?cfl »tp? I ®ic®it OT«n OTS ^w‘cv« s?T5?i «mf«i i ’5 r«» 
ww« f®, >«*?,• <a-CT timiws <ii'5-at«^i® wc^v «^i 
flPBM Crt^* >q[| '^RWJf I <RI®IOTT®‘ 

^!{m f^K*«l ¥W 

vt«ra ♦res fs^s T«r« sraw tlsOTW i 

msn\ frev c'f'Hi sm CT c»ri:<pi ®s»®i vsi «n«Fc»r ®ni 
CSC? *IHI SW sic:^ ^ I ait«ic»w >«▼ W®S sncfl ®I®lfS¥ 
<511^ ¥«, fv^g 5S1CVI¥1?® BK»I SCSW ®!C«ffl ®|1^ 
ais fsu*« • C*Ilflftll S!lf¥ 'licifs 

dv^ ®i*isi«ii fe^*ic®i ^iiro® SI si?TC® *re«R. jis 
jngs^ ssc®i '«¥fsR i«®ipi cn^i ®i»fsnffl f^iBicsi 
c¥i-i«i «iRi53 ¥scs I ®minoi ▼sisra *fl¥5i s^af 
^♦IW *C»l Wl fsSIS—CSC¥ c*rt?s ^¥®l f¥SSl 
¥S <re¥ I 

wi T5 isk*i« *n«res resssi ois«ii <<ic¥sk» 

5iws5iai 1935 ^ic¥«¥«r ress¥ fe'gma wi 

a^s ¥i®ifre¥S 6 "i®rw ▼fscs ><ict ptsc® ♦ir, 


®iws flnttsgs »aft ijR ^ si!«i t*aiBSi 

i*RS«R¥iwp¥♦nihsrfS•gi¥«sari ♦i4w» t*2as 
swi «ii¥f¥r¥ ^fsai fstsi ®iw sss cfcsi fswfem 
¥^«a5 <[fl iiis< oni. ▼or si« i ~meif«¥¥TC»T ^s¥ii 

CSW«!r, « 51S|»BW aWISR 'SWJ «SE^ ¥1 

▼trea *Rot «flni ▼oi¥. aT»i res ▼aion» ®ic® ts*nw‘ 
fffsis ▼?« SI !M s« e cstss sl^vor saw 
aw I 

©BllIWl®* S¥»sr, vfl¥i5 sUf® aigCSS CSFCfi 

acwi *n ^eais c¥r vts*! i ^s frew s*»i 
iiissi sifi sas I T®fs fsiW, ’nsi fcrf^r »«s? siss st«ai 
cac? fscscasn ♦i?*!?®! f®fq 210 ^naiftis 
SIS1S ¥W, ♦IS m glfs ®c»ir css i tis Tsai®! 
i4is vrcar t®f*r ♦reapr gW «srsws ®la®i, acss a^^s®!, 
ar¥S 'da^eT!—div 'vais cstsa i 

<3aieTt¥i'S res aavsisi press acswsli as 
sva f«6ifss res slair asi ♦n«si sis »aas ssc^is 
•insi®if®i¥T ^®f3 ▼cscas i sflscas e^rs acsss:s 
«fsr 'sate acssniws® 4isi at®4| srcscas i '^ws 
sis*n ®tssit® SRicsa ♦jw pr?-»i' sas ^®i ^sas ?▼! 
▼fis sji^ns scs ai i aiis as ar^ <«afa ts?-»s’ 
sas ♦rt® ^icjp w^cs. sts ca srei as 'as^ si^si 
fres ^151 as, aals ®Tisi tacs sien i 

SRI sisai aifva issues sc®i siwicsea s**i 
^ ass eaia aaaii^ as—vsctrois csfas ®w sigs^ 
CSC 5 wca a*a *i.W ass^ ▼cs i cs fsssialsi 

SRcaa ^ss aisi—-▼«{« aicsi awi sit- acsiaals 
as l®fiitaa res sfaer asi«{—®is sis®! ^si caw 
f^ssjps siwiOTcas as ar^ss PT?-a' sas swi ssc®i. 
fs graisi scs ai i ‘ ' 

[ «n«rc¥s fswa, s4-l, awji-1, 
R¥I*5, SK¥icsa 1 






























PI 'siwcfl onsnjj ^i^KS ▼*! ’i*w 
<irei5j I ««vf$ mm 5c?ws w,—^wi «iBJW 
f®si Ji^5, wa? «I«IW 

qnfil f«<« f^ffltS3'8 Wl'T ^ife »ll I Vtim?*! 

^i$is »?'ai ?c»f'6 ^rai»i ®nsi5i w W*i\''f** 

c4c 5 m'TC® ♦fitl Hi—9IWCff Wt*lSWI«C*«I WHl «n3IH 
c^ wi®nJi«fi’ir—'SI a^^iCFj?! i 

^5®* ^I'SIH HI OHHill ’lli HI I 

cv^«i ®iisrai cvH,—’U'siH HI «nvc«i 

CVIH «»t«I C'tcs "live® ^IW HI,—C^IH lIWaWT« 
il*>nc®l HI I ■!Hl«mS|»I “^Hl ’^l <1*1 

▼SCSI SI15HI HS'gfila sK®! I W5 fw.w Himw— 

■ ^HI W HMH HI 5C5| 5«I5!IOT!I CHTCS^ 
K»T HI—CH^ H 1 ®IHPF «nJI 5 | dCHT 
«nfv I HI®IH CIIJHI-®!^ '$!» Wlfs^ «ffliai 

C®HH HW'SH H^—®CH «IH^I fwW ‘«i| HTSIH 

•iTJnri WHif «isi« HcesH «ew fefSs • sHcws as« ^iw 
aiMfli «i?ai ii^ ■ftasr hi'sicha ■thi Hiif^r ![^,— 
HIC9* arswlfii* wiis«i 5«i I 

CH «l^-H 5:«B« Hri?IW HI®1PH Hrsil WSI5I 
«ICHV H*HI Hlfv-®! HU—«IH1 V15«!« '5HW I 

«ftHH«inic*»i «HJ aoBwsfla 'sriihi Hwal —cthh <n«fT, 

WH" .8^?® VIC® fvi HI fvg «[15fWl cai^rc® 

aa aiuncw—Hsiao fvs^i aw vac® cwhj— fv^ 

HT®IC»lfl «HI j:®siH CVIH 5 :W!HI VII HI 'BIHHIS aCIIHIH 

ap? HI vTincfa—'snisiwi 'bich hswv fac® aa hi i 
41V faiar HiiHscB ca*R Hiiaai ^ca «nfa—vicv^ 
areicna v«n ®ichv hsis^ snsnOTa viaHia acai eniH m i 
fvn arsicHS vvi aiwn ®Tta ona nil wfa, tavw 
aiiHStea awi «waai hih vafa— chI 'si^hi Hscaa awi^ 
•siiaicaa—®«« Hvar alcHa, aw, B#taHaiH«i 4ia? aftatna 
CVH “HfaH?® I 

Hic^v,aT®iH anca acai^ lT«ri\c® chhh aftacna 
favr«r o fawa acfica-t^aTH ®iia« arcHvfvifn^a 
vaca ai®icHa «8a i ai'sia hi aivcai anvw acar 
wrc»i Wi arvcisi Hit Jitai anvipaa a«re»i«*icta 
fijv^ cHHit®! HH vicm—ana ch^ hh aiivic^ icv 
facHa earned e»*i ®9i ^a eaic®! ai9T« i^caa 
apHTHi cwif«v I araiH HI Hivcar anmi chhh vhi 
aaic® ♦fia®™ HI—c»HfH vtcai vai hi cvth thv 


•pc® £*r®iH HI I cvHHL ,ai®n^- acaii Hcva hweh i 
aisitna viacjl aiiaia atwcHa csich aic? «ichv 
HC i^ftH fvi I vac®a 'wh, hvw naiia 

CHHHWII a*(Safe!H—HIH iHVC®! 15 CVHWiH CHi- 
ficHpaa cHicwif®!—Hi®«»i aiaai—«sitH ancai hkhv 
fv| vwai CHHC® cn«M hi— afa ai®TH fvwi afeiCH 
^af^® cviH ifaivai ai araivai hi Hivt®i i aiaw «iiaa 
araicH la hv^ vai aivia viaca^—caa vea anvicva 
lev—taai aiH 5eii?8»iia ^i —vich anca n 
cataa a^^H-aitvia aiaia area enacaa aiai-ana ®ia^ 
vc8f—"HH, aicHi ic«*f ®ai / anaicaa aiasii i” 

ai caiv, anaai ca ai^-Hicsa ®9iwc*i aiH vifa- 
chT 6 ca v®ei 5i«1a af&v ®ica ®i a»ii aia hi i 
cviHia ca aitfaatH aai>^cHRi n tiiv a»ii hi cacaiv 
aw.®* 5-Hi®ia ai^ai a<icae ama acsi whi 
aia I. ®ca ifHala a®^ 's^ca vSsi aia aisicaa ana 
®®§ vac® HKV—ana 4i| vsiT®a ♦rfaaia e^caa 
faev 41® g® ac6 ca.—ai^aacwfa •c^eva-Q caala ®ia 
ai®ia 'g*|i cHcv aio 4 ai^cia awi^ htvc® caai 
aia I 10 Hi'Hia Vgc® ai®iH 5 :wvi ai 
8i®aii ca fHJHia tne® v<S ^a i ca^H ai feopwinicv 
la 5‘gc® 3lipi caaiCH ai®iH *n®8n acai—cacna 
ai5caa ai®rcaa am va na-vc«i vih faca a« vac® 
Hicv—taanfv awa eiTvta* a« Bm enaia hhi- 
ai^ BissiH Hca aiii caai c’ich, 40 hwh ^ 
tt^arsicaa *ffaHi«i ««®t va ca,—amveaa acai^ 
ai^a vBiiH ^a aiai aia i 

aT®iH CVIH calfHiv ai catfav ‘*pri«l Ha-v®vifai 
HHHla ♦wic«(a H^taaa aw i <« h.v*i HJi^a* <wic«hi 
CVIH a*f chI acw ai®iHe a«fi^\H.—Higvi i fv? vi^i 
5C9i« araicaa <3 Hh anca.- cvhhi, •HHwfama^ «aiH 
Hicv“ ®i CH ♦laief vtiH, ®a»i, ans^a ai^ chiv hi 
cvH I 41V HHiffi aivicaa «hh 1-3 wilv i ifH«Ha 
<wca ca *ifaaT*i ai®m viw ®ia vhih 58 cvill 
Senae ca*rt i ^icia af® a^f^c® ®^ areicaa 
51CH ♦ifaaiH ac«!i 14*7 8®® i anwaa aw® 
^sin CHCV anaai® a<ai hi i tawH aiawH hichi 
'emeva e^a aanaa ai®icHa i?w *wch 370 acaa 
ac®i I CHcaa ®*« «a5 ifaaia 5i*r 89 ia vew anaicaa 
c®i wcvaica sa^f ni*^ aca aiviia vai t fvn ®t 


* 370 m*. ?(tantn»r, Ftvi-i7, 
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cvfnHif 85 ] 

msffii ^ tm 6i«( mm 

>?« oq.®^ ®5P8 *nf« sfM f’fq 

c®5i,? wni «iisiw« wc^fl Bwincfl 

Cffom C®'8tf8 SCSW 
^ C«<SC« ^31*) ^I^HI 

®8W—®c«i «nsnOT« cw<icsii «»i»iw s?i «iqsi»ws v^^^ 
aw wc*n w*rniK! 

^raw « fliinfta *fiTic«(?i 5i<fJia*i dic^f^ 

tmi I t«5 >!«» •mwlll «|iTICe(?l SIMI SiteSlCWR « 

eifacvpni »if«sii*ife «»rt) gK ?tni5^?i Jipf 

♦ffflsnw «ncv ^T^^-®i^“9«ii^®, fsifea ’ll 

t<w«i «ni5! <6^^ oi'n *{!wiw e«if5i® ’im, 

'ocwsi, i?i|csw!i iHJw ag« *{!«5nc*i i 

fsia*i (Mixture) !flw >in fe»n«fRuf ®*3 'bi^to 

ji^B JT^i fqfiri& qicv 5ii-®^ umaq t?c»iw 

wiSqfS 


ailtiiwa 

77*16 Bia 

w?9iwa 

20*60 ., 

BBfta aw 

1*40 .. 

faaw ana 

0*80 „ 

®I^ 

0 04 .. 

caiS 

100*00 B?a 


snilc3w*i 'siw’fSi fsifepa wws ^h'A^ 

CT '5»IJIH dpi® M»fl »lf8W, 5l«fl^ ®lt«C»R BiSini« 
wvf* >i5cef5 »nc9 I JIVBT aVM «W[l| 

afssRi 5iCT cii«W5i I *n®ipi sn^iiiwpis 

*if9*n«i «"ft ®i oiw®?! Ms^a 5[eam siTac^csw 
siTsa®! 3®Tf"r® aC® 31H RI I 9I®1C»I :il^- 

cdK®!l s« «n®C® ®lf«WPW wt«l®I « ▼'Sfil C9K® 
cawn--¥8 fat® ¥® « «wSji afeai ®i aina jib i 
B ifiB? 9SBf I vm ®f«rc9f*e?»rcBr 

vm SSirai oBBi ®i «rwRw bj®i • 
gt9lE« ’fBBTI CVBBT »riS «fr® V« ®»fC®l sq—®i»T qc? 

^I psilB iif CBII^ >19 

C5ca Bi Sim®® Bc®i mmm ®i 5 oti— 

msnwB bb!| afsai g« »i**ih ?t®i--®w 

cat® ca® ®isncaa prca:a ®in, ®k® “iTa\a®»na ®a 5R3 
"a® «"ft ca, -aasnit ca® ®ca i 

aiWK®«i fipi®Si fafea wt®a an*? i 5 we eiTa® 
wnaiBia arfacwcaa at® aia aicaia acS • ®Ta 
'«ai ®® faaid aumta aifa® ^ a?f®q®—aia 


^6k 3 waiwa ®’tawa ^ fana ®Ea ®f®®i 
a^®rcef—«n®E«ia 5 W aaa ®cat fa«f»i awit® 

arc® Baa caa Bicaa ^ aai—®on araEai 
ai^ckapia aw aifaccwa a«aia atS—5a 
a^ti® ®®il® aiw «ii®13 alia i uq^ aiia anaia 
®!*c®caa aw fafsi® aw ®aa*i ®cb afeiiwa 
♦riaai®!^® aica aiia •a®f6 ana i ai^cShwa awai^B 
aca Ba*fta, bi^ ^Wa wa afS sal^® 5 ca nfitata 
J®fa ®ca ailfS® anla® i 

BKa Bil aic® l®8 afaaia ai^ifi® «i!ifa® i 
ai^fsl® Bjiifa® ^Wacaa aw aaa aife »ca 
Baa arffia t®[a c®ia ^niaicaa at® btb fafwi ac5-®t5i 
aif$cB £®fa aa ®cb® aataa ai^dlfi aw® wfaa aii' 
Bta^caa, aiarcaa ^.c® acaw ca faqw ®faam 
ai^cdiwa—ai aaiafa ®iw aiaw ai-f®ij| up® affjna 
faata® Bica “aka® bp® laaa aa fiaiaica—-ai 
wwicaa aiffic® ®ta petite ^i wta wfaa 
^BBia oi«( 5 cai wfa® ®aa ®aawa—ca ®awa «aa 
la^a ®aca wwicaa aftaaaTaai wiw^ aiBxa ai^ 
cdiwtaa -a® faaiS a® faaifi 

i5a®ia aiaa ®ca kww aqtaa ^aat wanai ai*fta i 
c®aai, ai^t® ca ®air ®aw, nwaiai bwebs 
SBW ai acai® ®ita gfaca kww wiaiwa <aat 
wanai arala cima i 

Btal caa ;-ai5diwa afa« aica®6i faf^ «iiBa 
ana b^ bib SaW® araica wiipscaa cataim® 
afsjtaaiaia «?ai «<ia? a®w aiata awi aiBicaa ®ai 
caaa acaraa,—c®afa ai®Ea faqa afiaia ai^c^rwa 
wita, aw^ aiteiai-a^cw ^fasfta up® c®if6 c®rf^ 
ai*fta aiai wiac®i c®q bibii cat® ? 

ai C 5 I®, aiBita c®a ca .fa^ia afaaw ai^ttea 
ataw—wia laqw afaaia ai^tfiicaa ca *«® faaifi 

^!a®r aiBia ®aw wiaiwa alata—®i cBwai upaa 
caa i®c® aiawi i afasniaa ia® cat® «a ani 
wita wfnwtaa ®ai» wf®wcaa aw wiaEaa al^a 
ca ®®Si w®i®1 Bita ®f<?®—ca®ai CBisnwa waiai 
aa—«i!®wa—®ai ai®ia ai awi wiaai »^i6Taiat6i! 
caal arfa ai i t®^ ai®Kaa atai ^ ca aiaiai 
aiaaw (0*04%) ®i4a*®i^-w®i^® atatf—cae ca»«® 
faaifi ^Ta®i awa ®aw,—aas awl «»ac®a wtaaaiaa 
ca faBa ®aw'*tiJ awiai •nfaam ®i4a ®ift-awi^c®a 
e*fa ca®«n f®1?swai ma ? 

aTaaiaiwia, ®ca u»®ai cbisrii a®cii^ ana ca, 
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wR«h«m 


f 38^:1 2f 


wimi a®w *?i *{oiw if<rai sww »i¥»r 

wfts "Wfi I «iiii '5«rc«nn eiOT5 traw 

’•IM. WW «*t« (?5Slfj? TO! SITW’ft 

«iii ^«ic«nftOT?ic^5 vcs t4c5 «n^wi 

Mw ^nwc® »««r« i 

»ii«fsi >a^ wf*n®ii—«♦« vflW »jv«i ai*lt« 
«fRW—ww anJiw 

^*TC»i« w iivW wwai 

ctwii I ^raiw *lfMW 

▼sj we ( 0 * 04 %) * ^n^nn ®we iww «¥ f^f«f«S 
^¥1 \ 9n«*n5ii sjrts entw. «f»i. ¥i4!j 
t<4? ®1* C«re5, ¥« ®ra ^I^ll £4 CSPlCRlfW 

(chlorophyll) ¥!?:¥ «!t«r5 mm mm 2®f« ¥iw 
twc?* WJ, ¥ic^f?i^cs3 (carbohydrate), 31*1111 
*fW <81 »KB 5 ¥C 1 I (flfSe «¥l 6 a!fl«¥ afill— 
4iC¥ w 9nt»n¥>j«»i4*i 41 Photosynthesis i 4^ 
afMii c¥ 4 »{ 44 •nwjft w ®i *«?i» 4 i 4 i 

ahnni awira w ¥i 44 sfr^raii^® i®f 8 ^i—®i wt¥ 
eiflltffSiCfe 9.1 ¥C1 W« I 4t?¥C¥4 4l*f iiaTJi nw 
fisi i»l litu'K 4 >« >I¥aT atffBH 901 4 l®lCTa 44 $f 
•iticisj ¥rt 5 ? ®i^«ran^c®i siwi 4 «^ <fl¥hrJi 
iRIwfl® W C 4 ®—¥C¥ C¥ 1 ii ai*ft ( 5 -'«¥ WOTI 
lft4?9 1191 ) eiH £455 «n¥C® »niwi 41 1 

«lW»n»fl ®1^ 4lC»n¥4tCH4C«!a BWOT 41®1I4 
eituciCTi afisiw «ipi¥ei ft¥ iim I uw-wii 
¥ini i«¥ 6| ^3¥H ¥1W ¥W1W1 1 41®TC*ni !nfefil£¥4 
WC¥ ifsira C 4 411 ¥S 1 C 1 —£ 5 ^ 411 vOlt ®I 1 CTOl 
WJ141 ®niW14 MC¥ 9114W1 &efl ¥aw wfiw 4I 
cailS4 (Protein)--c4 caiWsi at«fti tliswti*!, m 
M5¥ e ¥1 ’PC'H ¥41 '«¥W aOlWR I 

¥ic«t 41®1CT ¥ 11101:41 *(fisn«l fi¥ 11411 ¥41 
wi4i¥ia £444 aaii¥4--:®^ awi¥4 4¥¥ ai«nf 
4141 4 WC 41 ¥411 C 4 ¥l C 4 »ll 4 «*n¥l 44 t 4 ¥ 15 ¥ 
l 4 »f 4 ^l®K 4 ¥ 14 TOT 1 5 -f 4 ¥ C 4 C¥ I ¥¥t 4 :¥ 
4^4 414 n« 14 ~-¥ 4 lf 4 £¥ irSICT ¥flIC¥C 41 *rfl 41 «l 

ff 4 I 4 » ¥W f 4 CB ’jff »I 1 CT ¥rtsi-®l^*¥in^®—¥W 
¥ 14 ¥C< 4 ¥ff 314114^4 ¥*19^ I 


4r8lt4 ¥I44 ®T5-¥in|P5a ¥1C11 ¥¥?4¥ C4C¥ 

f4*f¥'4¥ I ¥1451611 ¥!:4¥ f¥51 «¥! f4^'fl5I 

5We,--¥141 £4W 41®1C4 4?4 ¥1^4 ®l^-¥irte®l *lfl414 
^f¥ *111 ¥W ¥1451611 51 ®¥ ¥4t I® I ¥10^5 41®1C4 
¥f¥C¥C41 4® aflfl® *111414 ¥1^4 ®l^-¥*l^®e 4T¥1 

acii¥41 

41®1C41 ¥41141 ^*(1414,—£444 f5?¥fll4, ¥1144, 

f414, f»4§4 a'ff®—f41¥ e f4f8Pl ¥1:®! 411141 
®*f1'5f»£4 £¥4-'£4 4*4Pf f4H3 ®1C4 £®44 X 
¥141 41 £¥£¥6 41®14 £«K¥ i«9?¥C¥ ^¥11 ¥£1 4141 
¥1C¥ 414511 ¥11 51 • rt*I4. I5l¥ll4 5l5rSIWC41 
4« 4151 41 4W £4q.C4 5feSIC¥C41 44C¥ ¥45® 51 » 
f5f¥llC414151411401^ ¥19f4¥ 5C41 ¥*$!« aCll¥4la 
41^ 4n¥C4!41I4 £®tl 51 I 41441?ftll ^IWl £4I¥14 
e ¥41 B41 351011 ¥41 £4 4¥¥ 9¥fa 9¥1 I«l4 ¥1C¥11 
‘4¥ 414511 ¥C14~£49f¥C® ICICB l5t¥114, ¥1144, 
f454 aigt® f41¥ 4I1C41 4145111 

f*!**! £¥£8 ¥®T4C¥ ®»¥ ¥C1 >11 4¥¥ 141¥ 4114 
£444 ^®fl ¥11 51 —£®4f4 Sgl ¥ll41t4 41^tdlC¥4 6 
¥?1IC¥4 fell ¥111 ¥41—41®14C¥ ®1¥ ¥11 anil¥4 I 
41?a¥ £¥hC¥l »1151C4i ¥T® 45C¥ ®5¥ 41614 i®?l 
¥11 411 ¥4^ ®1 £44 401 I ¥1OT 4¥IB ¥l¥ia 5C¥I— 
41®T4C¥ ®a¥ ¥104 ®11 B?f® 41 ¥1514 501 
4?^ ¥f $ ¥11 l4f5D I 415. *ITt4, ¥¥, ^¥C¥ ifl 
®1¥ 4I61C4 f¥i¥4 ^flOl 11¥ 411, ®t4 £49l¥ 

¥14011 4® ¥44^ ¥® 5C4 £4 51?1?1 41 lUgl £49f¥C¥ 
«111 ¥ 9‘C?I ¥11 41C4 411 £4 41®14C¥ H1C¥ 
£fiC4 f4tsil 4T¥ Wci—®1^ iff ®1¥ 51 ®C4 ^ 
¥15 41¥ ¥¥1C® ¥11C4 41 ®ll 4011—J^HRIO ¥954 
¥1C4 ¥¥ ®1a lt¥4 £®1¥1 4lC¥a 5411—¥11 
®1 ¥fl4a 5C4 ¥fil4 ¥11C5 1 644 ? 644 £®1411 

4I¥fte¥ flfll ®f?Ol 41 9^C1 £1011 1IC4 ¥¥ ^fn 
£51£$ 1 

¥4f4 ¥1011 C4¥ *l¥ll 4¥11 4ll¥ll Itfi ®1¥ 4161011 
4r4C«f ¥C4¥ f¥f4C41—llOri ¥41 ¥l¥ 41—¥11 

¥¥fl4 £¥141141 4C¥—<1141011 4C®! 41®I0B1 flfSD ¥4H 
¥4114^ ^f® ¥lf5 I 



0-24 % sift*!? 


^w^iii »iww«i3; ^win n intsifsiCTSu 

?^f9 W. C»l^feRf, ^1 SR*FS[ra-ifl5 CS^CifJIJl 

' (regulation) ii«, ?n5 «PC9i eii^s? csfC'Saf 

Qii-!u*ii ▼ic® «iivcei ^f8if*!wSra-iiui mSS 
c®rc‘^W'Q <<1^1 5ic?i <3ii-sJisii (fluctuation) 



fcca 5j«i vaW aatvj j?isi e siw weai i 

>iwui«i®s «i5wg « C’fiii c®i3H c^ncSa 

^9C9f^ BSTM I Sllfarcfia «?!J1 CVRa^sj 

c^P§ *!iejn ^iia i ti«r(p:^i5-iig CTc^wia c®ic^9 
*Wffcsi 15-0-15V ai«(K CT'^n dim (centre 

tap) ?e5i I 3ia ’vmf Fsia ^wiH 

*ii«5i ^iia (fl^t Jiif¥d -«5 m ara 45 divi i 

▼5W I CTsrHi '5iisiiciTa af®« ww 

■»!< Q CWaiOTI aiieflU? ^1}^ ill I 

»lTa 1 'Sf? fvfww. cn^, ^■f* 1 ’f 1 ' 5 l -700 064 


*fl¥fd i*5a siK«w 4f»ilJiCRdBi (stabilised 
eliminator) «i >nT»6 ai Of'iiwi (feo ) i 
4$ Jnfvd-ma ^faai vaS «, ^iwiwa acawJi m\ «ii^^d 
c®ic*^«rcv ^51 ?ii «f*f afst® ♦iila. affo bii^si esifder 
«^-!?isii (Fluctnation) afscei l^a anSd^ 

(stabilised output) mra aia i feca atf?*!® 
VR c’ncdJif’iefsidia-iaa Jii^icai aiiSd^jd c'eic'dwv 
•acanfs)!)® atsi ai «f«i nifa i Jiif^d 

wear aiisiai 1500 mA wii^ TSA aai^ cnc® 
<irfa I ®ca *nflaia fii»flfli*&al&:«F 'a’Ffd widi 

«0i!5?sif5iaiW3 tacd (heat sink) a»iic« ?ca i >«§ 
jnfafd wcf « c«n*d« *iiw, ®i *i®vai 2 «n! 
(percentage of regulation) vsj ai «!■! 

♦tica I »«| Jiif^d-vna tafes aia^ifa^ acaicua caw 
dRf>^a caf®e. ainalaasiaia, ^icvd ai qb % a’liai^wSia, 
cd*( caaf®‘ia i 


c^iaiftd cam ?4 afit®a fiiftcv aflwi 3 * 5 % ^aiwi’iaisi waia *(a ¥ii»fl>iaii:aa *i!aaia «ntai 
aif^ia ca"fl »imna fac® caai caiw—*ncfa ^affsww ai'giwi 

5a ®itwa caca i •lalaald afai 5a caawic® i >iiil *!alTO ^oi aiaj care ca 
’aiiaifjiaicaa *ftaarc*« 'saa ^‘*1 •itaaiw cvia aia'aai 5a ai i 

<iicai a'liaifaaicaa *ifa*n*i aticai ai'jiw ^laihsaia aacaa •ifaaw oiiw i <aa ^pcst 

fewB c^iTOa ai Tctaa e?wa c^w ®ia«*ii 5 ?i *« • 


[ ®ia®1a f fa ®qaaiia »ifaaT 3 





♦rf3^« "»iC®lW C^w” 4^ C*PfB«n' 85 '5«6rt 
>ife^ ®s ^ifun wsrt afeffaw sneiwi*! i 

fWW »lff>W ua<J< 9fl 

(^1 "iiBi) c*rt«( ScT'iw 

16^ OT^flial ’85 ‘»!C®ia «^w’ “*if«c«i"i ^^«i” 

«RC«1i;*«l »1®1 ?« I *1®T« ^HS| 

*j«r*i?® ®* «fi® 1 5i«n! ww 5?«i fstsfn ®s Ji*nB 
j^isjii*! si^siTia I ciiOTiiJJia ®i^»j a?*! vt^si 

Tww ®i ^i^siia ^B, al c«ii^ i 


flRJlWSWl ®W1 f^aiWJ OTTSVC-n f*f 
w*5ra5i *!T^Jn«T ®i)i'8 C5i«d cTi^ ffi: Issiw 

'I® 5WTS Si’vi »nai ’»^caw5j i 

f^wN (i^aag 

iFt<fr?r 

17 c«Kv 20 ^i^aral '85 aisi^aa sjua'I saw 
9*1 ^i8lo wiaaiiain snHsiit^jcB aaHs taaw 
Bfaawa wiaarara ca^iBa a'fw'l wia riHs?! 
^cacii aJW®s S£gi’«ir?!iai 1984 
ai!«wi5i4 fa^sa*! caw cawilaam lafB®! ®w® wnjansw 
aT®CTit«j®ic® 3;cB aaa ®r oifa’na \ 



tawa ataatfa ST®*! af®ii-aifaf aqtjw aaia ai!®Ta at'^aatsfa *f?aca»i §l«ai4t 
SWBwnii ®ia«i 1 4is sisi Tacv cigiitsia B!«nwcar« « ^?5»w«i ajfl 

Slfaaafai celjtfi t<w< ^ fw atsaiaa *i®i*ff® ®t ®sb ®t ®9ta®1a5i caw <iiaa 
*ifwcf« ®^afca ®* 55awi «ibc® wbi an^ i a^—gisjf®^®a wa®l 


fn-23, ?tSf1 ^f^^^1-700 006 

1983-84 

c«pis^*55-0660 

•SR : “SIC®® * 23m 1985 

f<^-23, ?neff^ 4*, ••#f8f«iti®}-700006 56i 

Umm r[f«^CT« at^ifsira asifa® 3. 1. 85 ®iTac«ia fawT^ 3 !^»iiw 23c«t 

c^p^aiaX 1985 «if?i!;!a a? 2 ^i:»ra Jirais ^'si’pw asfts afa^wa 1983-84 aifsjv 5nai**i 

■aiTifca*!?? i ^ca;? ^sa^si'sia ^(TiBWsiia * 15 ™®! vw*t 

j^fsa d\^[$siTa 1 'stfaw'ic^’.a feit's^aai ®fa ^ifa^wa ^ireia w-eai 5 a 1 

1. fasT's ®! 5 aral al^a^siia isfj s-iiiaia'^ 1983 31t»i ^16 '84 Jwavicsf 

‘‘ifaawa ans5^as®na sjla® »;®Kwa siwj asw^i «aa? 1 

*1 <113 sFcaq I a!^>i!5caa af^^kaa«fl« S'la "snwissia a!^*i asra^ ^«iaa a^«), 
a®Hcso5»i 4i, am. 3i?nc?'^a®i u*?. ®§i6i^. ®itf(5taa*i «tw <3 jjfsjtR 5(§i‘»iHi'.i« t 

“^faawa a'T^’fda a»!?yij ^ai 5:5 \ ct‘Ti*iw t<?['?ii ^laai, '?H*iia ab»ifi vaa^ a«!ifi!jw 

nfovi aari*i ^a;a aunica fseifa® 'suceriB^i 55 1 ■'akac^ra ‘isiif«taf 5i*5pc6a va^jk-i- >i«a 5i.«i sii 1 

vi^vjft aWsa ^kai,»fa asis 3i®>a5ij -'ai; »j[ei^a mla'i'S ait® ®(if«iiaf n®asS cjukji a^Msiw 

oirafa^F t5*5i asca:^, casjso ai^ii 55 1 Sll’rai^a acai-aiana ^^aktaa ari^faa5*ft—aasila <i «i^tsi]«»*i 

araia 'siicaTa waiter ®i ^a 1 

2. 2 5i< --viftsist asi^aitfl c’Fmiaw §1^*1553 tarn ^ikawa 1983-84 '^it’na ona-aicaa kaia 

faaa«fl ^isia c«i«i ’^caJi i kaa=it 5 k®Tiw sia^fei Jic^ia arica cJit-^aa '84 sj^ana ®i?i « akaiia awica 

niiiR weaker I aacw -a.? ateiq 'siia-ajcaa f^iaicaa aesp l5aia-»fa3^wa a^aiK'O 

®Taait® a® wa^M 1 »a^ asiak ’j?!® 5.3 t c^iamiwa cr»i ’fsi ciia-aitaa f^w-'^st’fia faaa*il 
c!awif»f® <3 ■jjiO® 55 a I 

3. 3 m cafiawKva asiaatsi «iiw*n 1984-85 ’^»ftit’*fa n?aawa siia-aicaa l5?5a-»fal^af 

kaica w^ii^ '^i^^ifa®! 'S'g c-tk ^a 1 

4. aiwjsil a^taa (1984-85) ^isias «n3-aic«a aicefs c’t'n aca^i c’liaiai'^ 1 ®i 55^5i3if«stsi '^^csiik® 
«’[^t® 5:a« 

5. *fTaawa k?a « f^iasiiaafl Jj«»fiawa a;i4va1 3iT*if«a asia k^iica 

kafsika asiafd a^caR 1 akac»ra k?a <3 fRasiiasfta 9 (<!) aiaia wa w1|r ‘c®i6 fiCRa 

«»ta^ia «r?»ca’-ifla ♦« r^wwr 5:ca •’f^'sialwa fR^ik® 'l!5:it'fa fRcutwa jhwi tua^^R ^^sial akfRfacv 
vrtval afsikt® c^i-ai'^ affi i" «a ^ 11 (a) aiam awaiaR j?ca-'acai«R cRk^-k'^iisR ^taw 
»n?ataR’—1115 *ik!at?S caiai 3^ca. ‘’^'eia'liwa k=^ika 'Si5;iwa ki^wa rwj ^a^^r akkfaw ^i^^a3 

•i?sit®c® R<TJU kRTW cvi-ai^ ara! ?^ca ^«ac atawcR oiKai 2^«fR rcicv ari^ival akke® ca>i-ai*^ vai aiifw »’ 
»rn«f ’i^'RiaRl osraW angjisiik® e ?a • 

6. Maa aaesr -^taaOTf aiaiart^v afier ei^s ai^iia Slinaivrf^ aia *ftaawa wieifav viwa 
«tf kRTca ca aa aff®-a«;;®i <3 aaai at®caik®ia aia^Bi ms. ppalaro aai^isica as f*?' ‘«6i v^s^w • 

Raa »i«^iaR a^at® aca 1 

aF^siTsa siai*« olaicaa «fr aa e a^Ria a^iTRsa Ra^a wr <«a^ g.%kia spri a»^ osiw veaR 1 
vfaarc® »i^a adsi arc® ana ri ac6 ®ii apRi Rar^cv oirafa’a rc 54 ac® «ncaaR veaR 1 



% 




l 8»Wl 


7. 4^ wi!itn'*fwa WRf fsjca 


iW 

(V) il^«f«f5 ^^*1 
('ll) SftvihUfPI 51WOTII 
(«i) dtsiiiiKisaf ^pw^iwiii 
(^) Sll^aiCTISJ^i 'S! 

(e) itWw «w 


VflRI 

vrfarw 5isn«'na 
JnSUnpS iQC^TWITB 
i®sic*ns?» 


8 . ®W*I I—•'BJ¥ijp|''JPW !(I 35 [ V]^c| 

«ww I *if«^ws ▼wvcii« fewest wwi Jifwt »n^*ii «^wsti wan i f^ssw 

n^\n wwcW* i c’vw ^nww ^ifw ■^rw c»t^ ^tb 5? ^*fii!*i ru i ^ti^si ^Fsff? 

*tP» tsw («¥«£?« ^gWSW «Wl®rt^V 51 B I 7iH\^ 5 J{ 5 < c>|^fei »iW<$ ^51 at«tB 1 «t Wi\ 5 ilB » « 

fna ^*icw"f « nviauBni wswa 1 fw^ nnn ®jT£9f$ ac^cv*^ fvg nifm e wkw9 ®ts 
cftew I fs»«wf«iw wjfwn wsnifn mu fnes ffiarn. CT^rrei trsif^v aw 1 «i^ m wm fJTwwi Bjfaw® wh 

« ¥BP® 59 I C>llJm 9 ^«I ¥ 9 WSI 'SlC«W Btfcst**!*! «RR iW^W I » 19 I« ®iraf«¥ stJ^tBI « 

»i ^9 C 6 <w si^OTWst ¥«w 5 « » ♦ttw'f n'i^w »tfwc*t wm 5 (?t I 


IWf—¥9B 931 
99^9 t9aR *l?199 


9I¥9-gf 919 
¥^5lf69 

99^9 f9aR »lf999 


f¥S5% 

1956 ^»ihc ¥9 9 « 9 WaO C 9 t¥C ’&'99 { WS^B ) |.C»J 9 4 nK ¥IH ®q, 9 I 9 l f 9 ^?^ * 

1 . C 9 *519 5 fe® a¥|f«I® 5 « «19 fi¥WI * 99^9 f 9 «R -nflBf. f«f- 23 , 91 W 9 l¥f¥ »Sf 5 . ¥f 8 T¥H 3|-700006 

2. awrqsnB ¥im jitT»!¥ i 9iT»t¥ 

3. ?0®'fOlt« * 1 ™, ¥ 1 T® « fe¥<!tl * Sl?sif 595 sn 9 ¥§!51^, «rB®X f^-23, BW 9 I¥f¥ = 61 $, ¥faT¥I®|-700006 

4 . a¥r 9 C ¥9 * 99 , ¥tf® « ft¥ 19 l * BftfJtfgBJsriB ' 5 §I 51 ^ ¥ 19 ®}! f' 9 - 23 , 9 I«I 9 Wf¥ ¥f»|¥I®l -700006 

5 . 9 |'*ir'rC ¥9 919 , ¥rf® « ft¥li 9 » gjt ^999 9^9 ( 5 f*n 99 l »lf 59 )>T 9 ®‘t 9 . f^- 23 , 91 W 9 Wf ¥ ’Sti 

¥f»t¥i®i -700006 

6 . ¥lt? 9 ¥lil 9 919 , Wt® 6 fi¥l 91 I 9 Sft 9 ! 9 aR ntlBf ( 9 IW[J ¥1919 f 9«19 f 999 ¥ 9 K^ 1 ®¥ af^W ) 

fn- 23 , Bwn 9 W¥¥ ^ 5 , ¥ffj¥i®i -700006 

«ll? 9 . 919 ¥i( 519 ‘ C 9199 I ¥f 9 C¥fe C 9 f 9999 99^5 BUBIB WPJ « t 99 I 9 9 t® 9 ®! I 

91¥9—8flt9f595919 ¥§1919* 
9*^9 f9aT9 *rf«^K99 aP¥ 

27 . 2.85 a¥i« 9 ¥ “inn «fBaR” !nf 9 ¥ *ifeivi 


vfn fNrt9 «f^ « i p r < IW «tnrrt »»¥^f*»-23. «t¥1 ItWWW irtt. 9ttiWT¥l-706005 C«tnr 

<•^1 ’•9t«9, 37/7. C»W, 009 f^«l¥W I 



37 rr^¥i? 


1948 JTI^ ^r.^1 “r^O*1^*11 

^i>R^ ‘■asiiq >8 ?4saH’ “s^Ta^ra sriaiw i ^'nasrctn fas®; ^=;oTi 

^JBRt 4i"5n«iw a-ipi“i ^c?r:§ i <r£VR ■^iTw! a¥i*f?ii siisT-G ■'if^ir 'Nt«a sit* 

*rir5 sTiara't *ti?t:;?r<i sit^n Ta&w snriT>i<r-sR r-wi'*! vroi i aist < 11 ^ 11*1 ‘**(3%*, 

-6 “f2i7:« 'trsfti, CT4!(R PI»('t<I si^t sfin;:! SsK.iig Sfir.vTT 
t-lSalCTg i^S-Tspi ^^V( W.Ij '-I'r^iTVT l R&l»n'-»I •j't- ^t»!'<1 

si I *i’i5 '=ifw.H<i I sit'M>i'<i't-six’?!, •ii'Ri'i'i 

tj >(5;wa a-ic.^ *is'/5f(5'ic.^w i*ii^r<t4 sii?;<itR sfRii.fts 1 >nfii'i‘i sii?i:^(7rfi Js<il 

43TR ^f??14VT fR r.4Uie >1iWUl! nl'l'C'! 4 s96si^ >i(.Vf ai-4 4R ‘44riri-i; Stl*-i;C'i^ ^Vi\ \ 

s\i' l?f.si5CTi‘;Ti « '■’(’rcW.iT aw 8 >f^'a 1-1^1 ‘t'«i *ir<i4<*i,-f 1 




I. ifkl'C'-i'l *T?;sn f-T'SaR STraT>f4sl 4-1! T45iU'.*f'-3 ‘yi'-'l‘iV^i\f‘'A^ si^i sJK'WlcI*! 

iTCvb' r.'iK4l 1 

2 ‘BR 8 RSSR’ ata 4 ir .4 T44''5 *(i?i<i 6(14'!'4% 4'’-1 r. sK-'il I 

3. aT<4cw^t sn?(Tf>i aisr‘n*®iT-s rnsR vw ''i.'‘'\^\ 411 sir.w'i t4^iii f-s'icR. 

SrilT%s4?I 4'lt^ ^‘■'■JTI^S'S 4?JI I 

4. ais aT“BVI <5t^4(?I *l^'sS ^4-114 r<S3l*l >l(*-r4''.‘14 ■-H''.’!il 44‘ > 

5. aUMl'^R r.ifcai?! RSsR 4l-'4T;;f<4t4 I.IC^ r.ai'-IM4 aw“l‘'i'l 1 > 1 C.«'ISTI. yiWIB*!!- 

5£F =5R“'^ii!7]5 sn^TCT 5ri4t4^ str;;*K 4 ?45aR, 5iTFi5Ri»?» 8 ar4?:4“f >[*'^fr.4‘ >fr.5"i:‘) 441 1 

6. 4%C44 C»(C^I t4®1*1 CSI'414 ■5ll('.41'5r4 4111 l 

7. 5'K'i, 4^r.a 4i4‘l‘5f4'^ ‘NWTl T»(f^C?I ^55;~4 feriii-^ral 8 .■11‘:T'r<I4'?:W4 441 I 4W'»I4 
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^PfJCSI SC5IC1 I 
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wa I msR sr^raR 'sra 
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:5pT?aw a^ata ara^ arajca 'gtfefe's 'sraas ai;'? C'ST?rra 'srai 
a^ata aiai^rcaa 'gfaatcas ^ija ai^atta'a :a1c^ ca^sai 5r®a 

j^ai? I b-'S'Tf^ a^iarca larsri ^Tai^ f%'®-f^Ta. arar 'sra'saia ^aa 
a'^ta ana lat i 

S)-^8 a^ acaraa iiwracaca araSaf^as ?FTaia ar '^Ifaanmaa 
'sfaj f^TTaa iwta tar's arai i^rat^, 'srraa 'Srar raiar 
aaT-af^''s Prwrcase i a's 8 a^ ^a^sra cave® bts.qe ^R-^rst 
ter^'a aaar? i ^raantaa '®8 aaa a^^^a 'srs^fs arrs faw 
aawsi J^'Sfta tasesvs (aisjrTsrrs asrac^a \b srw ataa i 
Proa ewts's sr^sTTa'sfe vsa^^^ior 'gfwr ar^R areata i 

ai^ 'snarcaa 'SRstaa a^^ i :25T;s(fe'5 srsn^na aia^ra ararca 
israararacaa ariri^ sr^rara aiaatcaa ^rasar calt^ raaia ant's? iifata 
aiiat's ^ af^fS aiis'sa araara* i 
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fh^7fi‘fffkmw^^T^*tj 

^^Ergrsf arr^rfr* 


SFCef srf®9fw^ 

^T^^tPf'Ist^rei Wf| >2^? ’STfSTtCPr?! ^1^57 
grf^wi«(^ ^sj'ST 1 a? ’Tsr =^Rr=f 'sttot 

^r?i csFi^rfl—c^rtst^ 

fifi;^ c^ccrf? I sr^s® f5^5sr '®t^ ^n 
5R5T '3 ^['prsi ^c?i m^—ss^ f»w«?t5r ^W5 t 
^< i*'iC'4* ^nf^^tfV^ fe'®?! ’?T^ '®K^ 

afefw^s^ ^•jc'jy —^sfcsjjg >afsf:5i 

to XM^ ^rc?[ 9tf%5j<!r®ra fpfc^ i 

vs ai'%?! JSriSf ST!^ gff^tjy ^WT -2^? 2? 
sroRy I ^^CPRT 2^ 

«lf?I^«r 3 3TI5IT|il5P Pjf^yri® W5T 

^i^?rt «{Tf?i 1 to 'srmiTt ^n^yt 

^ ST^ CWCJT r?r?Tf^ fl5*ff? — 

SFW ^'5itCPf?r ^ f^RlT *yc?r f^:ff5T 

2?P5im 5irpit ^c?f^ ^i's[T5pri (S^tt 

9rf%ef® 9m?r 2?r< '®? ^ irfSt 'aimi 

f%wfhsr 8f?5ef 3Ffir 'sn^'swi^ •sivsw^ i 

'ssnfpT csre^pt ^ « ^5if^pp 

2to to BTsfii?, ®m ^rp7^ ^Jifsifm ^rar 

tot«f ^ '®R»n*®'t411 ^PRic? 

torrv ?fi? 2 ^ 1 ^ ^rcar 

5wt® ^ I 2^5 to«f 3 torn tomi (^rr 

^iffiflBtaj Mfiiet® sn« ^ai? totw) snaflRi* 

5r<fi(f»6c^^ 'm asrc® «nfa i 

®<^3T I aTijPT 3 ara^ 

toR 25?? !%?«f ^iiRsr 2’JisT 

toffearr® ca ^ tsn? 

* ^wla tow •!!?«!:«« ?f«w (a!®«Sn?*Fil5i) 


^®<>f5w f%\9t5^aa I 2 ^ ipsf^aatJT 3T5i5fn?f?i5f 

^5f 5isfpr csjc^p 9r\#t?r l%:a 

*fRfC? ^«fsf tora acat^pi 'jsatmpfa '^Ra 

■STIR '8®csftoiT?i 2t 1 

^gpra'STa 3 srtJParpifQ® <prj afaiof'JR ftfi:^ 2f5Tia 
Rt!3? totPi-Fp'Ta a?a{ srro >3 a^na 'sa 
ai:atg^JT ?ni '$mi^®ai, ^ariPra m'^ta 

a'jj I '2tm^a fpiw 

toi:^wa aKsf^ 2fsfi:a toai ^^^srceni 
aw fa^Tcaa sfBT?r 's aariaa '^ar 1 afa'mata 

aaana a^T»f aata to^ 1 

3 aTcaw^fmaa ®[ara Sa^rto 'sr srana 
fa»pa 1 ^a'sR^^t^rr afa a^^ef arspay 
'2TOa ara:® ar rr atwa ®r ®Ta aata aaaa 
®aT^a 5^riyni a%fa af^ca»( 1 ®Rrc® 

aa —^fafaw a^fa anat 3 

anaspw tysfR I 2t a^a ®mi®a ^arcaua* 
aaaat 2 fsfR ara—Rt^aiara ai s® aca aa 

—a? aaTOia tar^arca 1 a'f a a^scaia '^aaw 
aasi^ica. afa^tsfera law 2 to fata ataia ata 
'artatcaa aaa as^s'Sia catata aa ak a^a ftoia 
af^ I 

^aiaa 2taai!?ta ara;® arau 

'3?fmaa a«r ^a®ta a^at »a?ia a^ca arratwa 
anaf®®s ar^R aaa®? '^aacaa ta^^tto 
af^®^ 'f^ta faia^ 1 

tor 3 iftspr '^5^aaca faf^® aca 

aiwta afaa® aa 1 2 t af^®^ aty? ^aata aata 



J5c^, rsi'yit'^ra *nf«'3yi 's >2?^^ ^i<5»j'aru«i-fl 


78 

tl^rTPrtsr i-^<yiPr« p ®«n ^5f sn5T?i i Pra 

^t^ptsf^ ^I=RI wTif?rc«r^ ^5i[i ct w? >85^? 

^ \3tt4W a'STW \ 

firnfir® «iTmf%w4t?r *tt:' 5 cpf’ifr^R ^ *55 
« =95 f=if%® «ftPTpn’^^ 1 ^afsrw 
5rr?r9r® 5rrtyi«r®^ 

—^5n5 wafc^ ^[T^-f?r^c=(?f arvif^^ 
f^rsRi I am m 'srT^mtrg 

>JTt‘4 rsrrsf ®tir 

aTc®f?i =*ic5f^ I Pf wi^t 

3TTf^^; ©^T<Tm:®?r ^ ’qtf^Cira '®rt^«f w 'Sltl^ 
—^si:? ^rsRm =iwfsn?i ^tfw—r!!fr:?F 

ai^*r 5Tt, ^rc’af^ ^rcs! 

'S'5Eai^t:ai «cbr 5Tt I ^-SPIT %«r 

-m^FtPsc^ ^Rs^srr aar^ ^tct stw 

att c?rc«ff^ w a^ sn’fRr 'snssE^i csw 

:?rt^^«fT?r m«I spsi^ cq^— 

arsoi a'SEsiT I cm=7 raE^ffe est ■<i‘qEiti»Efi 

aEai»f apE?i^ a^^ ^’lEf!*! f^E® « ^eturabs 3?htnatw 
E?n:«f fffE^r usm » 

wrpr aq*m sf*fT5T «r®?T?i ’sn^nE^r^ srE?r? 
^9fT«>fE3n^ sfpm E^rrci^ ^ fSri am 

faiE»W'5TEar ^e^t ?rt«ft E5I ^lE^Rr f®?5E?Rr 

f»fW '^taTEJT?! 5rTE«ir E^TW E^PSIE^T spj fqw?P5! 

1551 *rrE^ I e^ sie?i^ fe'zrsr Sar'grtf^ 

Ji^qf%rq SfE5»m ^Em^ 

E^ ^gsjWE^ *rTfeE?r ^—^rti^'S’fifVap sj-sn®' vs 
'swJqf^ aiT^T a'sjar v5rariT?r ^swe^ esi a 

^vyi sTsn^ EJj^ i 'aimTE5r?r ^t^=t a?f sfeW'^^ 

CSFR'S Eaprt I 'Sn'SItEPT^r srsrfl^-^q 
^t^j^«5n5F ^T(fwsf<^ ® V5rt^5i%qi 

^rSFVsra *nai*^?l Sen^fsTE? m^JE? 1 B'jiPfEapg farf^tf 
xqsnra ^f^WEaps t^5r 'sn^qiPT^r Eam ara:® a^E^ 
Jarsttfqqt «1«feE^ a^SHEtT?! sn^pEiy ap^J^ WmaPT 
E^it^f 5r?r’a?m ?rE?iE^ vcm 5iwRi?T?r =?E?r 

'!?t^irtsrT E3R jPEimaf^ <tEar afetE?r esie^ *rTE?r 1 
afw E<^E^ ^>TT*ft^»rEap smasiT apan^E 
9Rm^ as® «fp^ I 

a^ taranfsR* H '^fs^ apuart?! 'BRT E^WS 
fSfES ^^aPTtafT?rEeRI aTE*fI tarVPTfq^ 'EES^ra 
•ffijE^iEq^f 5rsrs vataiTEt=Rf vsTm' ^I’fl'sanEaRr 
t^Ei^n—“f^oitEa^?! fawsans >n«mrE«Rr sf^«riwt9fi ap«r 


gft m t Eg f*ra:t^?r ^FE? faR?r sjte*® ^Ef 

qt ®Efe Ent^fEap q,f®® EaFE«n » 'SH?! ^ETO EafTa«T 
sjn?Rn qrE? e^^tb E^rrsnq f^E5i ^nFsmEap 
aw E^r^fHjqi 'q*E?rt art t qar qst^f qfSf'S ^bte^^ 
qm ^Ea qt I” 

© asEsjEiaa 5P5'8f 'S 

qaa ’ETaw tqrafTfqap aanaavET vsTwar E?rE«f faff%a 
afaE^EM aanq apaB '^qi 1 qrtrrErfirqatf^ faraaq^ 
qr^ qt^sn ’Etara FSTa aq*K»fq 8fEat'3fq 

aEaESE I vm ?T'?T qtq^ fqqaq^® 

fqf^ ^qiEa, fq%a ^^<35 « fqt%a qtaEqEq g;*qa 
aTEq aqqq q»qE® araESf ur ^qat^n '3 fmstqsqq* w 
seSj 1 

qqqTEqq q^saiq ^^I^fqas fq'aqq ^ aq^fB 
aarq Eqia Ea ^tsrfqaEqy arfa^p 'srataa q^ca E^Eq 
qi 1 qen qi^ 'snaiEqa t^aa a ai^Eq ak 

c 

a# aarqsq ^q q'qamr ^qj 1 a^ as® ^ qsqqTq 
aaiq 5 Eq fa^f^raa, aaa'aE'Esr '8 Ea^qt 
aq< 5^5T qsE5TESr E^E^Eaq Eaaqr, ar^er qt EaEqnEqt 
^ ®fT'3^a ErqiTfq q^aiq « ^ fqca qn?rmv?T 
qsqtq tgEara Ea^at 1 

'^v5tav58 ^5T qiEerEwq ®aa® Sqwifqqs sft^n- 

f^a t^aq^ a?a»re aiarai snj « afaipat 
aq*ta qsqarra wai qaaqr a^r^ aEF®® arapcq 1 
a^ qsiEa'q atJjraiTEa qsttaqt ^?Eqf^ aE^ 

vs ^tcqq qfq^Fat Eqq qsqEiy's 'asiRdt^qr q^c'E 
I 

vqrarEqq 'srtq aq»m 'aqsatf^ j?Eq qt'^TEq Ea 
Sqwfqqs ^'®qs qt<5n 'Eiara fqEaa'arg ^rsEaq '^qi 
EaEqra '®Tq a^q* « aar^f^ata aaTEerTEqr qsqt 
atE^ 'srratEqq aqqfa® ti^^qjq waa^ Eqa 
atEqs I 

a^'E* Etffiq»ailaEi « fa'sarfaEJEqs a^apiq 
tavsrtfqqs ETqapaEq an^qrat^ qsEq EEmt 1 

vyqqEaq aEqq '8 afEspST^ at^EI I 

a^sE arte qja. ^qsqq aarEermat aa '^qEaa 
qraiaa i Eatjppfwq aa vs spiv^yq finrife 
Efta arRfqqq q^Eq vsncf—aifqEEj eb g % a ya Ta 
aEacflE aansfqiqnet Ea 3<fE etew afSiEa eebte? 
EB aiEa afspafat saw arratEaq qj%, aarsp vs 
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<51%? wrs 9rtnff^ i m( srt§i:i af®^ 

^TTTSfRj I tpiT®5T ^«f 5nn^-?ia?r?f f®f®P5 
gsi<Ti'«?ti^ cat^rPrasT wsra carcit ^ 

:3ff%?i;T I mK arPwc^? rej? w 

ca'^t-fap'was vsiij c^r 3 psit 

aaii? ‘ ataar \ <a^ fwi? '3f^a«fc^ 

'S^pari^ aarsi^s i 

<9^t atfin catt atfs^f^- 
asti;a atp^si ^c? t'STar >9^< 'SJtsh- 

3T^ 5f%i ^ asrra*^^ ar^ ^ i 

c?«itcJi aT*iT?ef 3TT%^ —r?aiw 

f»T«aTf5^ <a«f^® ^iwi? atc?iPi 

fljT?w fa^ ai%^ aaca ■attar^at ai ?s?iri5: 
?n¥^5 > ^ a^ar^ aw ?rtaa ca !%'« 
fBa^pta ama at iia? ariwca^a Pfs a^ra 
wwa w'ST aca—cwa* ac^ 'jaca i 

aspa'58 ar^at '3?TaT? £a^fa?F ama « 
aatiaa ^ay « ^ acaa atatfaafe ^ a^aata 

i^aT ai^afaar awaaa 'snaja aat <aa< a^awa 
fafea aaw faf%a ’?Ka f»nsrt?w ^wa 
faysj sfcarsf^a a^ aaa^ '3 '2Ei<^a<spi® ai®^ 
ami asat i 

a'fa aca araia atm ® fm maa^ i 3% awi^ 
<5^ qijq: sraait <aa^ lan?! caia*^ la^iat ^iW'S'iia 
aaraia a^ata acawa :^ca i aRataa* ac^aaca 
cawa <3?#^ aw aa^acaa a'zyra^ faeta 
arai;^ aiawa 3a< caacar awra fat's aiacaa f^ 
awa I 

'^taiMaa a^ asi^ '5if%'^i i 

aaa'aaaa a*aas fmwaa a^at's at ataca 
srtsjar 'sifw'sT'S maa^ aat?^ ca? ^a<«Tcaa i 

aftaPtBP'a '^rraa atmwi ^ista a aata^ 

<. "■ 

^^vTcaa awa f|a a^ta a'sma fa'Wa watars 
a^caw I c'safa famta « fs'ftmaT? a'^ra^'a 
yg^wa atmai <a® i fa^fwam 'S aaa'^ ats^ar^t 
<atwa^ I staa'jfta %®a to ^aaa 'sitaa 
asrsT '5t%SPSTa aaa'aaaa a»aa* 'snac'S aiaca— 
sjarcys aiaca ca ta:arf=ra» aS^at 3a»ST c^to aitata 

>!• 1948 a^^icaa aFTa;?iT?rt aw ‘«ia >6 fassia’ 


am a?—y5ii?a*?^ ysttaa y^ta act scat? cat 
tot atmaa fays^tcaa faaa 'siaatcat i 

^mtcaa tcatai aspa a^ca ^’s ?ca 3a? 
aRraacas ystca ay?c^ ?c5t awiysR ^ afaacaa 
fa'sra aty?^, caa, ’?t^t fa^?toa, aaa';^ >3 
aaaatat i 3'scat ysmrstca mate's i 5 ca stcat^a ^ca 
?p?fta a^arn^a 3a? a^ toacysm atmai i 
ysttatcaa aaca^ ataa^ afacys aca sreaty^a aca 
grp arcaa i yasrs gysrcaia faaa yaresva yarn yt^ycat 
maay ^y^atlt aif% at a^y^tys aysta aca acysa i 
ysta ysraat aca«^ ?Ptaa acaca i to ^tacys 

f 

a^sft^a acaca i aaana aaa arafa^s tiaaafma 
c?Jt(t cayfft trnn aas ^^acaa saa yaaaaca* as 
f%f%a taa t{aga?mfays amta aaya stcatysr^a 
yacsira ysrsta aca ca^a ? y^a ysit aa, ca ysta ysttysr 
aia area torn at^w aaa arat a^^. 'sftfa 
astet^a yst grp spasr a^aca i ystratcaa 

acar at^ert cacaa aa a^ata « 5r»agtf^ ysn^ 
ys ^ata aaicapt macw aa? ysfaaicys ysttays ^ca 
ysttat arfa i ysttatcaa faata y^rsta y^srcaa 
ai%ar afa 3arfss ma cacaa y^aataa 
gr^as totm»ma ys aast artaata eana afaasaat 
sfcy? cysicaa, sea ystcar aiatfas a»aata y^ar ysta 
at csttcara yststa fa»sat ma at aa? cmanas 
aaaaays ysteaa astas ^awt a^acaa at i ysttys^a 
toararear ya ymysla y^aacar aypa aca, atacma 
aca a^ca 3a? aacacat 3faca fac? ata cacaa 
ayMlat, atfaat arofataat i ysrtaat ymfa ysrtatcaa acm 
ca ysiaeaaat 3cacf, ca ffeystmafa grata aca aic^, 
cacaa stafas aaai^a awys ysif^ to cat tot 
ay? aca ^ciic? i ^aat faPss aarcs atafw ca 
ysrtaar aratarrea at espaft at i »a®tt ysrasa amft 
ca y^asta acacia ysttatcaa aacyi ataata 

ysrtara i stt yatatcaa yaracata at?5rtcac»fa aamcaa 
a^. yart^ ys ssttat taa 3%? 3ca afaacaa 
ara'sta mes yfca caa i yiaatatacaa grfs ysitatcaa 
ystacata star caa atmat ys am^fs fftca afaacaa 
fsfs at? «pca cstcaa 3a? ates 3a tcy^fai aa^a aca 
ysc^t ysta y^ar acs®t atc^a i 





^*!ft STU i 1968 cspiPW# 

>n5r I ^ «r{T*§f^ (Antony 

Newish) >3 'STii 5 ti?<p’;^ E^f^pffsjrf%cpf?rr c^f}^- 
’T'SWRT f^l3;a'5IT«f va^ *f?rc:TiT 

c'smf^rw^ 'siwT^ c’csr^i, sn wc^i* t?rf®3 

TT^psff^ cCiCT ^r^TTctfa' i >2^ 

5Ttc^!2r? (Time period) 'ErfSrarsri w^f 

f5T«l'5 wsrs w ; "siTsi 0'25 Weep'S cefc^ 1 -3 

WPP'S I 

a ii^t sif^ ^fSnsTpr?! 

3T<5m sRprf»T® w^r f?rwi?^ fSr^rr^- 

T^5T WIIIT CSf5( ’®<5^«RriyT I iPfCiT^ ’T? fFfJI at 

Rrt%® 5T?c^C5jr?r wt?r s fvr^F PT«ff wer 

w. ^jff^PpTjj'Qwrr my\iw 
t'smfefhfr ^ I ei35T^ csipp 

^>IT=I ^ a «f?ICSRf Plf%3 'JT^C^q:? 

^SIT—a«w atq^T esRTsP?! ^JT'sr^ JOTf?5j 1 IIR 
ac^, '«f5ro??r ?n«mswiws >9^ w r«i 
3 5t«3*W5^ ^91^ I f5r^T%pf?r 
^?rew ac^wgrir ^«r%=Rr tktw^ w^*r >9^ 

*rgicit7 Trew 'asn q?T=ic^ am 

am a-^K w^ acur srans-i^am 15a 

1 

"Pulsating Star”—»paa»a 
‘Pulser’ (am5fT?r) mt’m §«.a% 1 a^ as«fT?r 
»aaR^5r I aamipw ^*tpp 

PftSpaa f^T«fa ^ a »mca^ ^?tra 

stT^imRTa I 

nr^^rTTM « f <n 

»a*aw?r ^9'® w a ^flrwm car^ wrt 

* I®. PFT. «nPW INI 


atfe^sr ca, vaam^m lafe's '8fca«Pi^'S 

w sq^% a® I a^mef ppras aa^ am 
^a?r aim mt^rr m sraa ww, ca^ 

csftas fa^sf ’a’ffPTa '^rfa^arm '^a wcaf a^aai^ 
a^a 3?i^ aim at 1 amatpm cafes ©ac^a ’5?Tfw- 
a^m am 10 caca^ 20 fafecaca^s 1 caca* 
5r^(sf^f f^ara am am ca ®tcaa artata ^Kaa* 
^'sfia f^csnf^caa ca*?! aa 1 

fa^T^tai cacac^a ca, ^^atisfiras a^aa^ 
Tfrpfjjf aar aa I ca cpf»f aara^s anca 

^sf I :5a 9as 'sranai a?pc?m faf^?ica?f atanm 
^ i?rtcg[tcwa a?taf^aa?< 'simea (ion) aaafa® 1 
a ^T^s, ^ 'Sima'am 'sispa fc'? aca®'© aftrara 
’9T^a %a?p&ai amatc??t fefemaca^ a 'sma 
iiastt 'srmfa'® aiarca^r (ar^am) feca smife’® 
5?ca c^t^c^ ?m afa^c'5 ( 1 a^ fes ) i 















1985 ^5n?r 81 


t?%'3 5f^pn ^3Ptt*f^ 

sfK?F I STTW^ cmittrsf 

>i*n ^5rrm?[ srsm «fjs 

fStfijrjrer si*^'3f?r 'sm Jpn%?r ^s^isRn ip^sins 
t^f^RT ^ I sfT^-3fs 5Rasf^ 

3TT^ wir wi*tRsrg ^9f£pTC^ f%t5Ri!:«f ^5?r^ 

SP^I*<tll f^f3p?I5®f I >at^ <JCW Caffe'S 

^csRT (Dispersion), ^t?r 

«>ff%’iTe( fW? ^?r ■5if*ni'sr?r >a?r< 

•ERl^ I 

^C3R5§q ?Fr5 0*1 

0 01 si^ c5ff«gf^Rr *rt?r l^c?r sfSiT'sr 
^rm^TRr CPI 919-^^ f^eit® ^qnf^or stt^i 1 oO 
^TRitsrjp I ( 1 9fT?T!:W“3‘26 ^sft^, 

3-26x3.00.000 x 60x 60 x 24 x 365 
f5#t^ ) I 'sn^itOT^ 

am 30,000 amcw i c^f^'sf am^iRifS 

csra i 

af^T’Tta '5fm'3 ®sT®g 

3^ I c^r ^^iST f%^ ?pr?r 

'sitc^, 5i^c?p'5 'sitticw i 

am^m ^ afa^t^ mfe's 

c'snTf^faan?r fatm 

3jcsTr amara ctfT'SfTa i carf^'sf 204816 

^m«6aTa arsstmi ^5^6 7® aiaara arrfa’^ss i 
^?5rnraa arrest ,250 ^6 cafe's-^a^caa 

amfa^Sta ajaiaa a^ca (David) © ^ 

Tma^^ tataa 9® am^ara i maf^ia 

anaaiw laf^e ^iP^afaa ^ra^snau^Mac^ ar^cam- 
»6T^a (Rifenstein) © (Heugenin) 

^ftwana a^aiaa 4f6 ara^ara i artaata ^aflStat 
© ' ^greil a janarara i^if©© ataaPprsa ^a© asmastr 
ara^atcaa awra ar©?rT laa i ©ra^’aa© fafs^rn 

sfmar at >3 ariarca i ^Baaat© lafe©- 

5 a=f^caa amrcaj caifa’a aara © ^ta a^#at 

'asiTfa^sana amraa 316 a'jja am^ara, 3 ’®na© 

a»'55©wi atsr^arcaa aaca^caa anarra© 'crar 

facaa a'f^'aa arff arcaa i 

amara ca%© ^caa ©afaa facaaa 

amc® fam aar a^esn ca, aama aia aw 'srem 
to to aa^a arp^ ara^artaa a^aasm i '3?Ta^a 


fa©ft^ atar^a awr a:?rcaa, i©ai ata^arcaa 
lasna afaa^caa *?Ta ^aa^ aitcatwrea*© 
(10-’’ tacas© ) I ^na© taa*6T ©as'ff^a' aitara 
^TaT caa ca, araataat taraaam lafe© '25?rw^ 
aa, aaraiRa 'Bikata»®aa ^ai *9^-at»ac^© 
(X-Ray) ’5Et^a tatoa ^f^r® a^ i 

*fTi\5TT(TRr w?fi*r 

am ara ^fawgaiaa aa ®Twa ar® ® artpataa 
awia^aa» an«m caara ©nmr c'ajTfeaaTa 
fa'W^at ^'STaa amma atat aa»a a®am. grfipmt 
© aj^ma i a^a^caa asf^aiaia ami^ a»ca 
wa a^ fa^a ^raa^ra (Neutron Star) ait«m^ 
aacem at^m'sfaa^ afeaa i aara ta ^mta 
f^l aaT aaata i 

a^sji WJ? cat<p fasf® faf^caa ^®Ta a^- 
3Ffw staat%i f^afafa® f®af6 astata arta i 

1) faafa® ®Tw cafta© a^caa ^Ta®i:aa awt®a 
© aataa, 

2) - aa^a aamai^p cas^^ area gl6 a^iaa a^^- 

®Ra 'sna^a, an® aa^ff '55raal6cay a^jgsja 
'sn^a ^ta jjat® arra i 

3) wp^a faf®a ^^taa aata aa, ^saa^a 
vsa# aarcaa '®na®a i 

fa^a ®taaaa aiTa®a .a® iia? ®ta aa^f 
- 2 ® caal m, ®ia ’a'acaa ®r®m 3»® aat 

’a^caa aama^m ^®r® cwt6 i af®iia sraa wraar 
carta 16-^mr ar i 

as-a fa^a ®Taa»Ta ^ofcaa amrcai »a*acaa 
aa'taasm arrarra caerm aata arai .acert aarafaarta 
a®fsT® t^aarracaa ®asp tata* \ gf6 ®1^i#a® 
a^ a®rca ^c® ararca ^®ca^ c®® faf^caa 
aiajca at^^a a»fa csFerca «aa^ SFaag aa^acaa 
aaw aca ®rara wa ®Tcaa aataansr© i^aas 
a*at® atasna i fijara ana caar cacat ca «a®rca 
a®rTaata ^a fa^a ®taana at^ a-^ awa ca^ 
I6ca^ ara^t a®a aa i 

a®taaT—^aasa* fa^a ®Taan^ 'asita^a i 
1968 a»6Tr?® anofsi faafaairacaa 6aTa car^ 
(Tomas Gold) aa^a^ fa<5&a ®iaaaa arTa®a © 
'jsntatas'®© asf^® aam^jsfaai ca%© fafamcaa 
ca at\ 9 ® b®ta a^caa, ®t tata* amartaa aaraatwra 





B2 

cstisn I >a«fJT® ’(sr''® «nsi^^frtnr?r 
f^fes ^w^RTs <2 St^ 3Hrf*f^ 8R;«iRnsn i 
^5n^r5!^»?l8f fq^sj ■sRsnft 

«ft5l,^Rt £51 355 , wsr <S(^ 

Kn'afRi '®T£«f?f vgs^sT vsw 'J5m!isf?n*f Rr%'3 

wpiTsr fl?JnR I ^=TO »(f%»n# Cblv^PWlt 

qjt?r m «ft£»r?r tft'^^'sm^r *rRr sttsph sr^csT, 

^K5fcsi 5r£5r ^csT >Rri7 r^sf 

(Angular Velocity) ^rsjlw ini 1 

m?Tr?rc^ C >a^< fsr®lfj7 ^r?r^m i?^^f«r!p 

Rjsr (w) (^p5i, f^T^si !5r?Rn?r £^ £Sir£^ 

*rmT?r ^ 3r«f5T ---> 9 ^ wq 

w'sr^^ RI9T 3^T£m3 £5j£5Br ?int5mf^ 1 iit ??rtv 
^<s ^t«m W's?ri ^cucf ‘^m^rRfRrsf 

(Velocity of Light Circle) \ ? 33 r-s>ff%i*nr : 5 i^i 
•fcsf pat? a?pjT ^^it?rT an 

W5T5r Rife'S farf^ef I 

^5T?RFt?I iji? rsRF9 £«I£^ ajfPjf a?? £«Tf*aRRr 
3aimRr ^tsr^i^T cm"® f5ief(p i?5r, 5®^ £?sf 

5£®5 gS tai£*r? wca va?T 'Sf£^ ^ ^Rar^^®?r 
^ *R'T5f^ Rif®« ^aap !?j1wt 5 ap?rr9 (2:i^ fpi) 1 



farsnifl ?iT*fr5se»«{. ^sfprw 
®T?r^t?r atsf ^Rrsn=r •aT'Sfwajr ;Rn?r atat'sfsf 
c^*f apRjtr fSi \ f®^ f^;T ®twRr ^ tptwia cw 
C?f£ap a?na^ W ^CffRsftai i;3t® fajsf® i?£?r ^t£^. 


38®3sr 

®m £?rf®« ,f^[%?r«T arirani ajic?R} ^ 

^ tws w?p ^caapfe?? atit 

Ri£ 9 f 35 £® «n£?r 1 % 9 R*ft 5 r 

awj? fJT®^aic«Ri st?r £pte^ tvcsTii arani«in 

'3P5arir«f ap?:® «irT£ai», ®»^ar!5 35 ^ ri%s 

farf%?C«f?r 1 ®RRn^ 3 R i^sn cwap ;n 

35 OT cw tarcap ^c5Rr|ai rat® ^#® 

5ri»«p 5 f%fip?r£«r?r 51 ^ ^wmsplw i 

ara 5}TRra ®«^srer £trt 6 »‘i%?r ^sfTaf ®Tc*Rr 
®rsf arm wsrswra apRr t?rf®« aprap 1 
^®r^®«^ a»ar aiapt *f®ap?rT 99*9 ®ta »rf% 

£sra charts ? (Astriker) ® sfTir (Gun) 

car, ^sfTiranar Pr^R ®r?rajn carc^ car 
®I^^F^?r ®?rcw?[ sj?, car^ ®?wcaF 'sr^enR 
iiar< ®T carc^ »r% sr^ar ^car ^c?R»&ar?n giT?r 
^errcapar ar® a*®«na?t ^ 'scir 1 

®T?i<Rr (Si^arar ®f^j!?^5r ®3t8rar ^roar-^ 
^c?r ^^rf^r carcar^r cphr^sRsci ac^*r ?*ciT 
i^t4i<pj3»<'gi 5rar?w arsit^® c®^ farf3Rr®f ^?c® ®?i* 
^«tar I »fT5r^3!m-*rf%ii ®rcsr?^ ®n^giapr»r 

arcfe \Sii^ ®Tc^ I 

►rrarT fii>ii<]-f^<t>it*i^ *rwarmcrT?f sf^-aRrsi 

'sw'rtar ^carc? ata 10 farf^arar ar^ i ^^tcar 
ar® ar^ariap onsranarc^ 'srtaran aif|j*ar cafarf%, ®tar snar 
a!*r '3*1 <n«raTr?r ar^ari^g farf®^ m ai^jy 
®rmr^3nTcar «! ar <f3r® 'siTarrcHai^ ignci^—^api 

'3snc5itapaR i^?R®ar an»ff^ ^arirtar :?arcs[ ananarsf snsa 
I 

apsff® ai^W*Rf 35 (fif^t^ 

C®1tf®r5 ansTafTarcrrar ar?fCW ^wap ®an i 5 f®aKi|jl 5 
^T ^ c«fC5f® fwT^tcpRr c5gJt®^ pf^ar ^aifar 1 
^ar^® ®TciTar te arrin ar^ariar ^ \ armarm 
r5arc®T ^cai m? 

ftraar art^sncam ^«iwB ^^fsr® 1 fansn^lan's ®i^ 
aicar £ 3 ^ 1 farf®n an^ar^ai >fl|f»fnSt c?rf®(Q- 
apr^® RTcar <sr®® sii^ arc®T 'Start 
awaf • snarzjsft'S pffrc? ^stfatcar c'Sftar ^trcar 1 'st^at 
. ®fTO® srt 'wtfar asrm® ^ aT'arf^®3r® ®arj araiir 
=g*arc^ artgc^ ®rtcarar ®t«tar 1 ' 





^nw3i^i'si4 «a^ vm tJTsjsm ^ 
sRpfe-3T??fw«T I 'srt^jTttT^r af^ 

*wwrt*Ri c9rc? vn, “sri»fe- 

3T??psK«f” ^qranST sf'^ ?Tf^c?r 

ifltTft? snifRTcoRf tvTJTf^=i 'srtwTF^i? rarw 1 ^ 

g-m ?J5fi ^ ttofbt >3^ 
sn*!if^ <mrefT sft? roran^f eb^ i 

3T*>iEpr?r ^«i»r 5r??rir«f « 
ap?n:«RT ^ csf 'JTmtf^R*' sne®^—'m*fTg«f- 
'5ic^ sr^-7r^^«f %>fPT 1 ^rsiT'^ © 

^tn 5p5tc^5 a?sf®-7i??rwce(?r 

sr:?n^iftirsiT i af?rr^c*f? 

•.9^^ 5pacpRi « ^=fN»?rc«ra 

9rei% a^ ^Hfc»rf ?rt®gfVir © 

?n%si'® srtinsf ^ j^e^i stte^ i 

>a^ *n!yr?Rr Esm?t? fpfE^ firsn^tsT tsieji ^rtei®^ 
m ^ «>RtafE^ 

SRT^ EsJtE^ >9E5I ^TSSW 

aart^ £<51% ^ i 1929 «H'Ste^ 

<. 

gfsfir ?iTf*nEn:E a^s%-5r<?i^a sp^ESfrfr 
^ Esr, a^-5r<?TO[a?[ Eat^t^ ^ aT^p%5p 
5r«fEa?f ?na3n?rr5p ^’lef'siEa ay?n i 

.att a^TEiy faE5i a^sf^ pana ^^aEa* api^E?r?i 
'®n'3'5t E^E^s afiiEfr ^RRf aE?rm^5r'ar ^srft^ 
am ar i a?ra'5^ aaca a^ Eana Eana 

^BPjsn^ ' aESR Ea, ‘a^sRf-a^a^a’ a^ arEaa 
afaapp araata amt “a?»%a (af^^ief) 
ajaara i” Eaaa aT^%^ a*aPTE5F arataa^mEa 
aiaatEaa 'srm^ Easa? afaEa aEa a^aara aa^ 
aaa^ aasa ^T?r aiaatEaa aa*fB :g^ taaa'a 
aa ati^ar anaa aa^^ 'smfigEaTa i srr^aaaa 
ESfEa*^ ati^TO^ warca Pfaaa amr a's i ^BfaEaEa, 
1922 a^gTEar atProtE^ Eaar Eaa Ea. ^ anr aa» 
i^twaf® sn<^t E#m aitEis) aEST aEa an^ ;3PEa 
at^at prana 30 awa arai w>^ aw ^a Ea®aT 
aa I 1951 a5^5TE»pr a<aiT EaE^ a*r aa? a®aia 
aa ar fara f^rata aja* amr awa aa \ aaa^ aaEa 

* 6A. ara. c¥. Dwaia on®, wfawiw-700042 


af^®r aiaarpaa aaat facaEa faa&® PraaEaa aw 
g gya Eaa alaEaa aara araia a^atEa arPrara 
artaia a^art 2 fafaaa ^iPfEa e^ejs i grr^f%a* 
a^acaa araara a^a?paE3F Earra sa^ata war 
> 3 ^ aaa ‘armwtfeay sr^Rj-ata^Pa a?aa’ (Inter¬ 
national Union for Conservation of Nature) 
faEefEaa aiEaa aEa "vsa? srt^a* a*aa (and 
Natural Resources)” a^ar amfS Eata a^EaE^a i 

1968 a^^tE^ afTfaca Swaa^Eaa a»aEaa afw^i^f 
aia^ « a^a^caa tasnRra' f^%a 'saa %»ra^aa 
sfsra ’srtsgaanrtfl ac^aacaa aaia f?a 

—S'® ^aaala ^5<^aiaa aE??a t'Sfaa^aEa' 'srs^r^ 

ara^i? aaw 'j^tEaa t'waRr^ ataEa^Ea^ afaaf®® 
^taa^Ra pwes ^fa® ^nmEf i faf®a aaEaa a^fiS^, 
^aa 'sraat ara^ awi aaiEaa afaara ara^sr® 
a'aEaa afaatEaa aca aaraaif^. iHEa Eap? 
KaE^ I iitaa a#T aaiEaa aEaj aiEaa Isr^f® a^^ 
aaa amE® aiEa at ®Tat s?ata® af^® aca afaEaaE^ 
qfa® a^Ea KaEW i >3aa sra ^k® atca a<?rwa- 
ac^aataa aata a.Pt®^ ^Eaa 'saa Ea^a?!^ 
aa Ea^a ? wtaca a«:a^a atEa E®r 'sa ^S^sra 
ama^ :g[a%® a^ar aa, Ea^ aEa ®TEaa acat^^a 
afaEaEaa 'saa® atn a^ta atat'a ac® t tjaa 
afacaE-ra ^aa® atEaa araat® afSEa ^a, 
at'^, ^Jwa a^a aa f^gat arf^Ea* faaa 
E®tEa I ^aEa^ vsl^a a^aa*:aa a^at ®raT ®tJ 5 
aia®a i ijaa ai^fea^s aE® atEa ^a'S aE® 
atEa I ijE^ aata®iEa, aat at^saa ^aa 
aira® aitaa'®tEa, t'araa’SEaa wl® a»Ea i sr^fe- 
a^a^al^ aiai?t® fltEa^ ai^f®a* ^aa 
^f®sf® #a9faE®a ^t^a fasaEwa i *ta' arrf^arra 
f2F(g atE^ '#la® ^Eaafafa EaEa* ataa^ f^r® ana 
fa«f® aa I - aaa'a ®r^-arwt^ '^at aa 
^maata » Prtaa aaa atE® a^a ®raanfia ar®Ta 
'aaa Eata aia, < 9 ^ ana amns aa ata wsftEaiatEaa 
'saa Prafapat ®a» a^a i atfa, arg^^t ataEaa 
a® a#E® antgp? at® i >94*aTa <s=?f 'Sftaaia 256 t 



—sfi«rfW *fRr«»n ?w 


^ ’sr^T^m «fT®frT fsfc^jftrer i fsn:»i^ ^ 
^af^rm g f taMi Su^p '^?5jnc5Rr ’rmn? 

•r^’ ^ 'Bj%f^t5 ^Ri%5fJ5r I ^c^?! ^ 5W9f 

^0 ^rniT ‘^ftr^Piwy %?r •a^ 

^ofirai gt f^ 5nc=5 I c^T& ^m^ef 

^’ii-flBic^p srr^T^rf i '^’i'T4V?r 

«n^«i%c*r?r stct smr ^t?r«rf^TT?r ^qirti? 

^5«:*nfT5r 47 »r5r<»f sr^r carc?rc5 \ ^nerafm- 

'®p8rti5ro?r a^rc^i sftci?^ csnfBjsrir sTf^^itei a^K 
^njcts *r^?n?r Mt^'snef jfrsf t?frm? i ^iRr^ 'Scm57 
vfl5?r^ ■!TT?rsi%^jTf5rtt^ sr^tc^ st^r ar^f^w 

f^ *rT^3r'5®tg m w ^*n 
55J?ing I f^*tt5r f^3i ©mirm, sTt^r^t^gr 

^sfif»(W?r 5^1 9(m*^, sr^, 

5Pi^CEr« W3TC^ iF'sitsns ^'ji 5PC9 ^TT'sr^fBr^ iat«ft « 
®%r5T?r c^ 5KW •sriR^srcJSF®, 

^sTo? I 3n5 'TOS(K'!J3? ■SIT? «rT'8?rT?- ^tsrmi 
%3rtB® 1^15 » 3F?n^ wii^^sr-t^sr 

5p?rr?r ^'5i*fPrT9fj5SRf '^msnu 

B^RJtCSRf ^TTRT \ W^fStTf 

5fif%f=wT w's ^t3T?rt?r 'sft^i^ 

I?nr I ^^ef:jr 'J5TTa»’mef a^rfe 'JSIT'^ 1 

^!aF?rT< snp%-5i<i^wef ^c'jy csfcsr 3TCT 5R?r^ 

nx^ I i2r«pf%-'5Tw^?i?:«f?r fwfei 

ai»5p«fsi5 '8?F3F«i®r i5«i 
'®«i's sjw q’jjarsi t^r 

'SRI il‘<»gl ^[or^ 9tf%i:^ ©«fJ?T?r 1 

fiTT^Ff^gi 5iw»iif 

w 5rT^j%5P 'Sf^^q ^iRC5??r '5i%T 

vs:^ 'Bi^M ifST srrspf^ ym^ sn JT'snc'a^ 
'S 'JiT^»?Ff'E:^ araiisn::!^ ’ijTcsf ®«i9npri'^ 
=5IW® 3551 ! >351 ■SR«n a*ft-1 3?5I C3Tt?I *ff«, 

'!JTa, '^, « 2nf«f'SF 

3T»*r5T I 

* aajrf®-5f^?r8fc«(5i 'Sfsfi 3R?:5C5r 'a?F?<i«r i?5T 
®ffir’Tis®i sn^fe''^ spjpRt^ siHieig 

I >a^ prf&fe'ST>?t a^stprc?* 

3lT*lt'Ba('5* «P5r^ — a^ g^'ETOT '!&19I 

, 

>351 515511, «IIH 'SKJfIsn 

>fl'5< •r3t^®fCSIt*fT ® ffltt%'Sf 5IWP(IT I ^R,. 


fe^reiJTTI^Sf 'srf*!^ siR5?t^ 'SrC^R* 5T5lfl SR^W®fC5II*n 
3 H » MHt5 l»3 JT'qWirCSf?! 'BIC5lTsn ^*111 C'STCa 1 
wa, 'f5i*fF5TT9f^a R*i«i;sTt!^ RSC& rqffflfr 'sr^a 'sit'sf 
gsr5i»wr?i 'siw^r i f%^rc?ra ■sRgi 

f^a« arf«f^5r'S 'srt^ ^ffsr^t'S f5F5R^ ^ i 'gsR^ 
5I»MCTT?I ^5IT®, '51^11 I 3111^^ 

>3^ 3F5I»f8 ^ ^C5Itl? I 

>3^ 51^51 srt^r^ >3 3 t*hc^ ^n^iT ^tc? i 

5rcBi^, 1511351 'SIRS? 250 ^rwRiii '®T5n 'sira! 
30 5r^RI?I 51^, ^STt 55TR 500 >3^< t'Sa 33 

srna 70 3^^ t ak 3511'? ^r?!, f^F^s a^m\ 

W, sJiPi'Sf a!l*55ni ffeilT5r$ 5751 I 

351^ >3'JR isrc^^ 5rtPf 35%isr 55R35i5?r5 5n5ni5j 
qft ^3grT ^ '®f^aiC'3??t 5lRa '®T^5T 
'BIt5fR5T?r <RIt?r 57T I 
5rs»'W 

5fi5i^5Tr>53^ »ff^, 'jsfRi?r'35H 'sra ?^5i3^q 

sfBjfPf f^c337:3!f I a^ ca'^n^jnia 331^1 c'qnsi 

^3^157 imsi TsiRafe^ ^51 m';? j W17SI 'g^i:®^ 
t^R '5r«*f ar5I>^t5I TpJSfPf t%3yR^ 5RI 

cat® air?r 1 '5R»ri a^ tsi^r 

I at^rflf^ M ai:JR 'sfeiTt'SR' 

f5TSC*fa 35'3W 'ssia^si I 

33 ?^ 3siS3{i^«t?i a*ii3i7 w) 55t ’STiapiTi'snssf a35< 
a^^rs?! RijnspR ym^ a?r? "sr ^rsi vs 5F£fT5p5R;3p 
I afei 3^511 3i5rc'jj f^, 5n-y^ 

^FRVSR 'Sr57I ®'|'5 '3513?n¥:tt5r :¥?(R 

t'JlT'SfT?! W^vs a^T 'ITR'S 1 

^ta'5S, a^5l%I^ 3m?ft f%tl few 'FRW WTW^ 
:g5R, '!rtR3?r ^5f RSR R CRlifT^TR a3^aC9T '^f^'5 
atc^ I 5Ft6f, '3®isfTw-*f'5s, C3^R a3 ^fe R5 ^ aw 
®a3^#i a<?wa a«% 3^3$ 'waifew 'sn'$^5i 'wa- 
3if^few afea^ 3RI a3JF§i isftf §ai:5?ra fat, 
^tfamc'y wia^aeR* gia af^'s 3^1^115 arg^ RaRa 
waa (NaCI) 3^1 ai'S^R aa 1 at aia^- 
mcwR ‘aa 'saatir *n?^3^R wR'Sf at ataifecw 
aiaRa aa at 1 ataijR ^ f^Fai^c's, atsfiafaT^ 
a3sf%c'!t, #m, 3<ina'^ '& aR 1 afe 
4-5 fefe^Ha ta aa 'gcw vsnar 3551 vijt?t 'stfagn^at 
WR Rifea^ ®^ataia 1 at fe^a 315R35R afeigfa- 
BRf aJii«3iffw 3PR ^^cara? Ptaw 1 aw aRatir aarata 



^ l9Bi 


5r??wef-aT«ffw *misfT 


^ 5T^5i;^ ’•fT'STO ac^^si 


I 'Srw f%IW ’«rf^3f SRof -IRf I iS^tR, gcf 

WfiR^ 3TT<n?r«f 5R«f 'STRR CSfP^ 5R«f 

'sit^sf ?p?n ':wiw «Rfi?5TT:«f?i» I wc*r?r 

’•rt'siTR ^RRi ?fr«n:'5 ?rtf%fn5 

'STSRtf^jRv «n®f «s^ «r?rc^ rrct 

I ^PTCSr ■STRWRr srrsifaRf ^■'SWC’RI :qs^^ 

IR ^5n K5T ®TC?P 'B H%HT - g 

f=T%?r ^ g^5T arsrw^ ss^^ 

3Ttf5r5 3J5 I 

swf^ 5T<5^ei^ a*n^ 5ra»T'SJ5ltR5 v9^1R 
5!MT::Tr c5rc^ aTc?r,— 

^) ij3?«f af^j^ ^ v9?i< >t RTO 

'?r¥T ^ f 

«r) aRTf^ , 

»f) vsfijyffnsT. a?f^-f%c^rpf^, a^?r 

f^fpi’5^ f5rr^3Er ^!33^v3t5iT!:'3y 

a^'yrW ilBT\3 "SIR ^t«[T W, '$n^RR 

aflr!R:»R 'Sefefq? ^Wfe5TT*RR^'3 RRfm 1 

srft%?r 's ^??rw<T 

'Sfc^ ’TR R, 's^'srra 

?priynr5TC^ f*w ® wasffeRP 

5jRcta aRCfff^ atln:^r?^ ^sRf^Rs 

RR wt 5m^ 1 5T-!ia « ^f^^TCTR asif *fc?r 

ttt=r 5T'5irc(sf?r ?fin '3 c^rt aw 

^ aaw faw's aw i ^ aiBR wai 

anl?a# ^aafe «nf^a wear paia at i aa 
ijR a?j%Rf a<?rara m:^ aataa anaa^tcwr 
acai I a^f%“a<?wa aR^?r aRf— 

anwRT^ aWauf^t^ aa, vaa^i? afspRR 

taas^nsr i aapfeca* aa?rca^ 
5f<?rafa aRT 155 ari:^ ^stia^ Riai^w as^i aw, 'sa 
wapj ?it«rc^ ta, va^ aia^^Ri laa aataa 's 
aaa^s, al^cac^R 'saa^ araia? 
?TWT awT »aa? aa^nK ^snaaa « a^- 

a*w®Ri at*fKa acaw^ a^a^r ^‘lataa ^at 
aawRF a'TO ifTtat—<a^ fSrara^ 

«Rri5 a^?wa srf® wta wa ^ 1 
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sRpf^Kar facwap^Tca arasjw awwy cawt 
a*iaa*® watca?r aca ?rfai'5' ifta,— 

a») at^fea* a*ara?r aian^m aa aaa atawwa 
ap?n?t facasat a^ia awc'jj aca 1 ' 5 t at aca ta 
fa* araw af^ arca ^ta faaa'a ata acaca 
anfipasia aifta 'saa >«ia*tr ara 1 jati 
t’sfa a*at ataf^ ^a^aaca*, anwr atfsriw ^atagr®. 
^•^araa atata ^ rai^ aw vSifer a*wt? 

affB^^i^ aaajT 1 ataaasara a*^ ia )f g a i aw- 
feaa.ata aRc® %a ca maa^fa at apfasffaa ’»% 
aiajw ^T area amR ^^araia 1 armiai^ 
®T aa fa, aa^ ii@r ca aca at afaeaa-fa'aa^ 
wtaw's ^Twa aae? laaa ama® at«at aa fa 1 
'SKa# seaa cae^ at®at ^jjfeifa aca ca<^fa 

atf^ fsta artata, asarwa wat faeatwa aarfa 
a^a aarat^ 1 wras^taa ^^aa aa aMtfw 
^eai^ ^a* aeaw ^gf^a ana an^aa® ^fa at 
arsTs^ aaca anaa W'aara 5 pw af^ ^eaw 'afl^ 
aratfarg* aaarf 1 waa ww* wt f^fs'® ^aeat® 
arataa aana eata*® ^f®^ af®aa ^eae? -, a*raa 
anw af® ai^ai^ aarra af^ fa»a^faia* ^aat a*ea 
^® I a®aTca ar^ ara arraar^ aar® aei!^ 
aT«aT ^aaraf^r® ^ja^Fwteaa ®ay, spm arsfntf^® 
5 ta a^ I aita's a*® ta aaaita aea ®t 

aat® atca '<sa ®faai<<: 1 ay^iia, wat aie^, 

afaeawa a*sn f%a^ar at a^raf aa*f®a ®at atawa 

< ^ 

^aaneaa taea* ayaa^Ta ^ atc^ ta*^ 1 

a) ca*Ta a»aeaa ataara caa aRj a*awa 
a»f® at asca 1 aaw vaa*tt aaajia a«!tr afa t 
a®aTea af^aawa ^a^aa®f aj^w, fawa aaa 
^Raacaa atffe® 's earaara ataat tfe^f^ mat aar 
;aa»#T 'SFtfaa « ettw^iaa* ayaat 1 ataata mar 
aara aaa aa ari^a, caaa t®©f^, ataca a^%a 
E^taf® ®iia aat ae^.i a^ta ataata mai®wt 
tae^ ta^ata aa ar^ atwa rnm^eatea* wasr W'sar 
aa ®a*caT aifSe® araat arfin:® 1 >a^tea araatca* 
srr®®aa!®Tea ayaata a*ae® faea aiay atraa 
marcaa faaaw afa Fsyc®^ atea* aa? as^'aw 
afa aifwyw a faaea a'^ at eaa, ®t:a ar^a 
®f 5 taye® atwa a^aira ©waeatay gta ^tss^ 
aia^tf®a ai«P fB®ta a»taa aea J^typTea 1 ai^a®Tca 
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fetfsT? ’Hfm Prawn 

f^f5^ 5?Ti5t^ Tsrt? *f?rf?r ^ptw ^a<F 
^brtrt «r<it^ 5TT?c^ '$Tf^r¥c?r »«?5r 

^iTT 15105 , '®t-'3Tf&^ 5fj?\3f erer} 5jT*rr?rJi 

>T'sjtsr=i f^^fsr'^, 'sis^rt 

^<?i3n¥T5!r, 

5 f) ®r<Tgjgi 5 Ti:?f ar^fw s- 

a^f^g fgw'g grgig au? 'stri ggwg 

'gf^«i!:® g^r-g^gs ^ pfgsr^fg sitr:^ ( Change 
of land Character) wgrgi? afgarg ws 

arrar ^ gi? mew 1 g^twrfM^ 

i5r^fa3T-ag OTtn^r^Rf egt^ 'S^rr 'sgraf 

cgRftcatjtfggm 'wgnsr grg>T, ag^ ^-(=rift)- 
'arggifsgH egtgeg^ sfgt. fggpfTsfStg 

ggrgtg ^rr^tgrg:?^ wrt sn'sgt sr^ 
gtgigir^g argf^sg fggg'tgg ^rr';^ sgfsrg wifgg 
gtg'g^ag gwrag 'summcgg 1 

^tgtegg wegg arwt^ ggr^ier 13 
fwig gsRT -ag? f^Tgssptsrg gt'wrfgg 'ssm 
efsfa g5>' gi?t«n^ sr?f®g gMtfgg gg' g«^ 
geg eg ggg g*g gtgg « cgfi^gt^ g»^ mtmeregg 
w^g W5tcw « eg ags^f^ fgggg mgew '®tg 
f^gg gfggreg eap c^g^teg ? ^ggg ^r^s-Tlggy -\sf§rt 
gt®^ gtifgre^ 'sfagig-^Teg^ iseiReg grewg 
mggw wegew 1 mgig cg*?l gtgj ^^atgegg 
gj^fg ■spagtgegg speer aTgrsjscer grgigg 
egftg'3f5fe«g ewri? ggig^ei mg eg^. g^fg-em:^ 
g<ag gt gegj amfg'ss ewrijg^ msr gtg « grm 
ag'^is egsefe e^Fe'jfg gtfg^ gsgt, "*q*fR, 

egTwrgg’^rg gg^ wtegg \sffge'® gfgg's—3? ignafe^®- 
mr 'srfg gac'S f^i eg^, g^esT gg® wtaa eargrg 
^arg eg^ i egeg egr^ vs fg-vsepig mgivs gg 
cgcsfgT I gRg f^gg-'s ^’®rg, gggg iftggggte'vf 
jpgsr gw& gicg egcg 1 fgag'egg wT'® egeg* 
gtwe® we®! wtegg f>P 5 l mg mgrg avaamegg 
^e® vsg? mwifgg^ ^ateg^ grggrg girg 

egeg grewg ^‘^atgeg srrgre® weg 1 g^eer ag^ f® 


j; 36 ®g gg 

•i^a« 

®rg emg egeg^ 1 

g) ^agg g^^fg*g®fegrsfT g^weg* vagg®teg 
gjgwrg g^gr gpt^f^igegg mn aemrnfljff 

ggegg ^®ig gr gei? vsg^ afgegg gmw megp 1 

gw at^rggg®! csieg^ ^g >ag< f^ge® f^geg? 
greg 'SiRgg Pfg^ vsps^vw e®g 5 Sf®gg^^ fwegeg 
’^gr® I g®'gTR f^eg? g«r^® w?! ^ 

©gegg ^arnrg fwegeg grwwf® 1 egew 5 
f^Regev&g ®<^aTgg ^fg® ag< grgwtg gfg egir?^ 
w®rc® gregs ®eg g^gsgg ^ggwi we?! \ ®t^ 
ggw wcie® sneg^ afgg®' eatmg 1 Hfevst at'sar 
srtg ^fw^viegr^g^ggg (Eleutherococcus) gieg 
ag^ 'se^gg ^ 1 ®Tt g®'gteg f^^gege^g afgg®, 
fweaeg gigwH wg ^^gegeggr^pig. 'srtgig ®tg 
em^ieg's ©rg av?e®r gjgwr® wg f^'srg^^rg (Leo 
neurus) 1 gg®git^g® afgg®' grgmegg wt 

>ag 5 fge 5 w ^^gg tarwieg gr§f® we^w gr, 'stgrtaeg' 
f®gfl5 g^gfgmcgg aegr'sf^flg ggg eaeg 

agjf^ gsge® atgew 1 fw mgtegg ewea 

e®gw aTW'sf^ g<g®pg '3 fg^rrgg afggsfg® 
ew^ mvwQ eg^ 1 

») g^fN^geag wiegiar g*aeiig gigwig ■agg 
gsngg g^ge® weg gte® aegr^fgrf^® eggg '$rawg 
gt ge© 1 ©atwga Iweaeg grg^afgwtgj gegg gegg 
gsgt e®r mea^ gegfw 1 awt^ g®'gteg atg afefis 
egg^ e® 5 ! « attegg gigwrg gwegt g®^ weg 
>ag< e^*i 1 % a^f® a;g^g g^gi^cg^ fggsg fegeg 
gtgwtegg ew®@T wacw 1 

g®'gTeg a^1®-g^g^egg 'ygi gg ege*fi^ gtgt 
^gsg m^g g??iT we^w 1 '®g gseg 

gggng ggratg g^gt meg gf i egeag gtatga grggegp 
aw ggew! gew®g gsge® weg i agsfe-g^ggreag 
gggsgt^em wjfggsKa gt^gs egtgfte® weg 
®eg^ i^gg. 'gfgg»g, arg^f®gj fgggg a'ff®g g® 
'^fSa \s ®gwR! gggjtg gea g^giStvs wregg* 
gww weg meg r 



©w yrwn^ 

W*fT 2 P f EfT^* 

5 T®pr?i?t 5 r 5 fc^^®tT?r 2 T«t ■ jw’ttrt 

t^‘- 5 rsi^ af% %»ra 'sit^st i ■gs^sfjsr «Tf?r 5 FST«r?PicsT. 

“STtfr? ^ S'JR ^«a.-’5R^ lfh&^T5T3ni^ SP'5T«t^C5I '3?t3 'S ^ 

f?jt»nsr ^ 3 TO 5 r J? 5 r i * ^fjsit^^ iq^wj i 3 ^?n 5 

irsit^^ csrwF arsif^r^ ^ef ctr-st ^rTc^i i vs^ wtf%'!y'*t’*T 

^15 ’fitsr; tf "sjw^ '$nst^ Wii ?r>RT':fRn^ '^^r-'SRs^srfr 3 t%RIT*^’• 


»ff% ^T 5 I ^ W«fT ftfl^ ati?r I 

'W'S^ ^1 ^5n:^ i irsjRs'f ^rtf^ 

m.^ ^etr:^ i 1977 
fsrcti:^ am^^n'sn I'sfnf^f^^i stir 's 

^ 5r»RST^ ^*m9Rs ( Si I* ,^Ered 

Hoyle and Prof. N. C. Wickramasinghe ) 

ij^'siR!^ 3 ^gf 151 ^ fPft^IC^sr, Ijf^ 

I jarsTOg, ^%<35 

rw€t!ff®g. ifjsiR^ TFwcgr 
sn^RjaiTPf ijRerr ? ;Tr, 

-a^fCaR RRI C^T^I S^OTfjRS ^c?i 'sm? ? 

5JIR '5FR 51^:^ 5?? 

^R, ^far^R ^RT 

ai 5 fe '5 ?m?nR 5 i ( ^^5 ) arr^w Ryf 

f%iR'2i a^R aK?r:5=i i 'srRt ca:?, ara 

^[f^?i apR=r (C), (H). 

(N) aaj^ a5rf%f:^st (0)—aTaif^aP'FTcai at ^Rf§ c^ittr 
ac?nw^T I '3atR^-'$'5 'SRsrRt fapf 3R5 t ^'br 
R tsT CSIR^T, STer (HoO), Wri'SirfsRT (NH.,), fsrcsif^q 
(CH4) ^ifTfpf ^far^ m'simm 

^tiST:^-a*n=r ‘ RwRef-?PT7 ( Reducing ) 
mRrr, ^arsR® ?icar aR^R&gr 'srtR 
=TOift5T I s^sira « ^ 3TJRS'5ftiPr?j ai^ 

R, t'smf^farpfn ® carcap RfFf®T5^R snsn«f 

art?! an car, 'etiR <?fai^ afln^R jntisTc'sfait 
a*rr5T"ft5i 1 gfRT arc^ar r. an 'snR 
^amT=i ^farsjtro ^arR j ar^arc^y^j^ ^wg 

^aRtisr iRm ‘smar ^atarc^n:^ 

'srtanrsf I 

♦ rRisfr, mi sq’i^' 


trsfRj^ s(^ysr"ap 9 (Pt ^trat^nr wan 

aiR ^ sf^ynfB w ttr^ ■ar^, «a^ ^ansitapR 'arrarr 



Ra 


( far^tsFam « tapraiT ) aar? ^apfB C 3 T^ asnw 1 
( Ra )f5i^m^a am^n^ at^i 2....3 t^. fn. 

^ ^R '8 >5iar^ ®ta anijj CH 3 CN (fnant^ 

XRHit ^), HCN (^arrc^sfar-5iT?rtantw) a^fe 

c^sR 5 fgrR ^TT'sar ana 1 CO'^. CO^'*' 

N^^Cg. C3, OH, CH, CHa. NH, NH^. CN 
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vaai? H20'^ «nrc«nr wh © ^I'sr 

5WT=T *n>it^iT c^i^iT « w'sr '5r?c»f ®(T'8?n 5rm i - 
»r5Tw*^ 9ffe5F?f»m5ri%i?ttw © <if%- 

ism a^siM <>rT«?rT. 

*iT?r I i?i5r5f->a?r ■srst^^snff, ^dhr tw^ 'si^ ® 
tsj^ •!i3?t*fj:5iT?r ^srras^iwflRP 

(Intrastellar medium) :«fr^ 

5 i?ra c 5 i»r S^^i-’asf^ *fjiC 5 P^ 

f^^fjpuirsr um i ^gs^sfsj: 

(Eccentric) (2^ ffesf) ^ 

^w?r fSppci? EFtsr ww .a 5 r< spi csrt^p 
i%?r ^ 511 5 {rsi% 5 rsnjr 



*f^'siRp^ 'STs^^R, 5 f—^ f=r?Ft#, 

, «;—c*inr^ 

^T^RR %$ »P9R!i rpwgt spdir» WRR 
CVIX^ ^RI PW ^TRR TPR 'm^fSTtm 
aim Jt firsi«rte5T ^SRrSR icl^^ 

m I vst^iR ^-"iVjysr dsf 
^' s?rm arc^jj RRSTarm 

•im'ii'sftf ant^ SOO^K—100“K 

PTt®iC 5 Rr ^srtw'ff ^^ 5 {r ?n«rt^ «nRr i »C?r 

qrt x m sraiir ^otrrt awrc^r 

ifa(RP'5?r f ^^Qra tt^ aittn 2rt«r-3?ff^©?r 'sitf^ 

^ 5 *fRR J 55 r I 33^ cafRP HjRf 5 iT 3 iP?r arar^ ^ 

5Hr«r i'^ai-ai?r*^a% 5ir ^=?r? tFRrrsr ^'?i 

(Srsc© ^T3tj^ TfSRi aHtaf''gf^ ^^rswawflriy 
I a^'TR «T?s; Rtlft IRPitS *rRf 

anjT'^fC^. aflF5iT ^ert^ apRT ^c?r a?tc?T 
m*rT ^ 'sitfpf t 5iTc?m?p-^?rawT^ ® '?5ta- 

3 TOat*T#t m I m-»r’ 

RPTtB ifsieRr 'siif^ \5f^?r amreRn^ 

5 :^T=l ^■aiRP'Jf C«ifR», 'SrfTRt’nt^ aq[T*ntaT, 


^at'® aiC&f^ I 

'Bifif^pT?*! S<'3»if^^ ^sjapH J^RTst-va^r va^ 
“sttr:® I ®Rt ®t^ f^RFTS w 

R 3 FRTC 5 IT pfn? ®T^i:®rT, af^ #RR 

an:*n ^®®g 50% latSir artR» 1 ^®?rT? ®n®s- 
afirRPf aRs^';^?? ajH? jjra prir 
catlfc^ SfRTT®^ I '5lMS=TWfl^ 

af?rRrc»f aii:*fi ratfgRR ^«fR aT«?rT 

I ^<351 !R«ftR ^'SITT ^STJ^aT I 

spat® ^carf^^PR fstirsf ^aai? ‘>a®ri:«RH’ 

(Explorer) R ®4irj atfS^cs?. ®tc® 

'35ims:it^1t^ af^Rc*! 5TCS1'®© caitSt^R ®rt 

1 caTfijtiR aj'sr' 2<Rn, ?if*'5r 

( U-V ray ) c-n^a ^^rc® aRt 1 

Rj3?r®t ^RFS tsfRs ^tsT® a^®f ^RT 

‘a^swn^?r’ R®af® R fea ®r 

?R;:?r R^n ®rc® '$rf®-iR®5^ 

al^^W 'SlRR^ia 'SIR?F i 

'smgs^TWfa^ aRjRPf catfBsi ^«fR a^«f 

5PR I c«jw aT« ®9 it ^®5ntiRf 

aRRlR fv!5® ^Tt I 

®T®T^5n^ 5if?f ^Tim&f^?iT 

®t^Rm R5T^T an®R siHRs ®R a^f6f^?r 

RSR *f5K?Pl?^ ^tf^5r 3?Bei^C^ ^-SIRS^ 
wc^ a^far^c® sr^^iRT ?iTrf*i. ^f^?r a'?!® atR 1 
c>n5 ■5i®mT5\, 1918-1919 ssptTCR a^far=5t 
^jRsj^T'SfR 429 B. C.t® acatw 
va?r aTq:'^^-a?r snw cair^ a®Tw an 

aRRi a®a^ ^ ®t^t aWR 1 a^Ra 

a?i?r ^i-siT^ RtcsR ^^T«i?r 

a»aRf can^ anait ats^rr srt?r 

fJT I ®’Rr aWT^ faRt^JT, ®faR]I® ^'SfC^ Caf^jr 
arc® >a^ aRi?R '5j35T’sii# ai^ar 

5n caar wa, ®r ®5n str^j^rr ytirgtf5^m?r-na?r 
“"farfew '^tanep «aa® 's a^ana® aflra®> >wwr 
iTTarr (^ffe® 1 1986 aap ®?pw«i,«f ^rsnEr, 
ai»Ra a^tar^ tFRR 'ataR# ijr i 

vaa=r caR^ aaa a^fa^ m'? a#t^Pt-fsj^Rr 

a®f® > 5 ?F tm 1 JRt®r aatRR r^rwr 
'$R®fe^ ifra atR , Rt^Rt aaic® aRtar, 
5i®ii? asuRiy an? #atsR ^ aaa aaR 
R^ia I 





5 g[F?n 

vsns^c^& ' a 5rsni^ i’f^ciji^ 

^<>npRi f%f^ I ^'5''3it^ 

gft«TW 'sre^n w»f 1 ■ 

378 J^'Sfi^ ?r9f f^ft^#r?r 'g«fra 

’ispsnis fsil^^fl ST-si^' 

^ 30 *f«t?»f^r5f sfT? 11 

40 ST’S? ?r^?rt5T i 

< 

sT^ toR*n:^ « wtgiii^cr^«r?r 

f^sf^ a*it 5 TO ?^<?. 5 T 5 r?r'af^^ 

I ii?r sfst tftf^RTCi? af%Rc*r?r ^?rtw 
?ii?rarf®, w5T^m '3 gw f^ I 

*ffe»r«r^ fS?iT*f^ 

insii't^t^ '$rastf® -a a^nc^r 

W®fTR?r f%ir?si^nc^ fw^ 

I 3Pcr'g?Ra, f^^'sfer cvjw 'si^ « 

?nm?Rt%fe^ fw^ ^?RF^ I m\^ stif^ 

5nTawK=^ ?f"*f ai®?rt5r aatsft 

^^®r5tPi arsfcfe tsin? i 'srj 'Bftatcsr 

wjrwf®? af^«f ^awTt^ 

cai:?rc^ r 

'snaTC=i?r '^9t®( « 31^5'$iw^ 
?wh ^3i*fy^i®T SasiP*! 
'5Tts9Rr wj?rpff^i 5p^ 51®# w. 
ij^of 5r®t5i^i?r gif®iRjT*f ^R, >a^fl? 
^:T-afm^»T I ^tir?r«t 

^«f, snm®f^?r ^ f^5f® 

Tusispt? *8 ^smt^ 

^S5!?n«!?r ^5a?r 5Pit>r?r 'siTRTa w?rm =^|[- 

5i'gc5r tspw ^snan^r af^^nsf ?fw4^ m,^ 

3j»rsr iiRn? c®3if^ 5iR:ijRr3Tf?rf2w_Rr?fT*Tr'^^ 
Rii^f? awra's., ^9f«(t5n5fT ®tR gm i ii’si# 

5p^wR RtrT r if^efa^et ^?r?rr^R?i 26fS 

C3R® 1967 55t®iR 5Tm3FT?r-®Tt''sm^c®?i 

«it?r5n«f fl^ 0*06 fa, fa. m 1975 ®t 
^ a*Tf^Rii 0‘C2 f^. fa. va^i i vSOT rati?! aift?! 
^*repfe caw Rfiflcii la^TaT ca’iatiT ^a^Q anitR 
faflffawa TOta aRT ^Rcs? i 


t%fif«rfra«[«i%rflTtras cito ^fwn 

'S(taica?r faa ^fej^tca^r cat^ pycari^ af^r 
a*af#® fipamna fam«Rr iiaafsw 'srri^a f^ i 
f#^ 1967 tn%tc^ at^rcaa^aa fama^r^ cattaar 
fafa a^T asR ®ia ^T'3®r?[ mar ^?r arta^ ^ua 
wp? atan ^aa ^f^isaaff ^^atgfgicar i aR rriftfw 
fafa'sfitcaf 'snae ^^9 aRta '^ai anaaasiR 
lac?jf^® 'jsri^ aaaa aRT 3^a 1 ®ta awi 
1968 ai^aa af®Rr<wf^, 1970 

';^^aa, 'sna^at aiaataa « afaaraa fMa, 
a^ijaa fafa, af^fSraffsR ■af^ai i^^a af®- 

Rtaas faflf, 1971 a as|aai f^a f^ \3 1972 
^iRf aas^f® a^a^a f^ \ 

^acaa ^a®TR *n#faar ^sr® artwcaa « 
'SRTtai ^s®t® ’j^aa a^ar aca Rca, afacaa ^acaa 
arar ®if®Rra sFjragn a^ara ^*n, 1970 
araa am sjrfaaR al^aa ^aa afaarcaa ani^ 'S 
ijaa a<3PM faRta fawff® an^ pna am 1 
^la asR aara^taatara ®^aam ^^®aaaar faawaa» 
aata aitR fasaaa ama atf® ^faw§ am 
OT? I ak arT^ aR aaam gf® 5 '»mR ^f^® 
ajf®a^»ff% 3 ?a ar, aif®a f^aaRy'rat^ 
grf®%ta aara ®tca atf® c®ta a*Ra 1 

1972 sptim sw^f^ a?a«»a ^aai- 

ig\ 5 ta a^^a^a, sfcam f^amcaa war gfpsa, 
aaar^ca aa^ caam gjcam ^ancaa ^«.asa faata 
« aararcamaa ^aa aa^ ara^ sr^a ama aaR 

'SfTarcaa grf^ c^rt-a^ aiR « aTat#R ^a 
aai# aac^ aauai^ caat ara 1 

1971 ipBTRf cas^a gf*naa gfaf® afaR*f 

a^rta'3 aaa a^a^caa ^catcar aa# "ENVIRON- 
*> 

MENT AGENCY”a af^^a aPRa <3 araa 
aifaana®facaj® fa^^ fa'^ vaaia^ra a^aa af®RTa « 
faRicaa ^ar ^ iicwf^ ®n«®ta mat aa aa? 
>aatan%f®as aataa am aRta® maaf® 
ca'sar J^a 1 aaana ata, w ® (sraa^acaa ,f#aH 
^atan f^tw asifaanR <aca aaiafa# awi f^atca 
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’tn=rPT's i sr»rPTf^5p 

fqw'm t^nt fjTsf’R. 

®*Ri ^5? 'sitRrt’f ?Riw 3i^’7i!:i7 '®r ^r 

jqurc? i ii^sTJT 'S’fi^i !^?rr5r *fr% 

tTtcJT?! I 

1973 spStf'Sf ^m^infSra 

f?rf5r *r#tei tT^^»f aff®f^5rrwf^ 

f^9fpf tsjc^ ?r5^ 'Sr^Ti ]5ir^st^ IS 

swr^in^^ 5jT^^ «n?r'3 ^?rf i >a?r 

^fysT^ 3T^^t?r f^pf'fSfqsr 

^>r*fT'5tt5f ?5:?r!n? ^ 

IS ^?PTgt ^f sif®- 

fc7rR?r 3PT5 csifc^ ^mrcfRr '^r?r'3 sRr^^i < 


38 ^ 9r<«fit 

R^^«f^?PTfr 5Tp*ru ^ af^sr« 
^«n srfpT g-^rar >iiiT3rf?r fs#:5r 

=n c g Fgri <g aiRfST '5K?r ^rtfepft ?rr 

a«rmf^ srr ^ c'm^^ aw 

pft faaaara >9^rw wc^ J??r i >si^ ^paaama 
^raaiT aaTtnw?r 1974 Hpferwf 

a^ 'SRaTRT awra aj?[a 'srfecsrrca 
^f%5r® aif% ar a%fen:aa wra^ arrm^af ay 
^^atar « atamc^'? m faw oga# f^aa asisr- 
aypsTa a^a a^Rti^ i :arc^ arRy- 

sfwwa ar%rCsra « aTaatratar^tfaRr ara a^ 
a*aT3^a i 


^ifmwT^ mtrmmur^ 

vret?ra?r^anr * 


'^caawa laaa fata af^ i '^acar^ 
t'sfaRras's atflaa^a f^t'sfaa war acarwala 
ara'^ta arar, ^^raua^ « Jjacata caata aa t 
arai a^wraa aa famasa arajca i af^ aransa, 
aw «®R aRa ^aar jra :^®TTta faatcaa arana^ 

acfe I csnfSa-faatw isara ^a«# 'sasa^f taara* i 

caitSa aa arai ^^amra aa ^‘^caura^a's ®atma i 
caifBa faatjj^ aiaf^t '®wf^'s ®^aa aa i amfacar 
'sa'T^lof arataf^ aaia i fa^arcaa 
j^taTPSfTwa DNA « RNA a^raata ^Ernfacai 
ainfa® atarafa i ®afa®^ cafSa faaRp aufe cartiaa 
at^m^ca 'siafa® ar^attarca i ar^atcara 
trtf^. a^aw Rp?ar aTtc^?F%atcaa a^ 
caKfeTanstlaaia i 

artJtatraKa catfiJa (aara* faafar®' aa fa^fjpata 
wca* ^a'jy &t»awia RNA-^aaiar Rrafs'jy 
^araiaa arana » ar^anara ^f%a waa ^ aT<^ 
caawarcw i g’aacaa wsfra ^^carfasANr wna i 
'ara car-a^ji^'sRta* caaa^fa aa ajr a^fa ar 


^Rpftcatat^afSa, RrRPMa i 

at^carcaftaa fa1%aOT taaRra a^rr aa 'sra 
:a%a<g tan-va13irfa:a«&->aa aiar—at ‘S’ 

spar aa i ar^twicaa faf^sirt arw? Jia? 
asiy'sfa ^a-®arata afca^ i iwafiRr fa%a caf^ca«g 
can'-vaf¥faia«& arta* ® asnatw 'swa aiw» i a®fa 
ataflfWKa catf&a faanaf ar^a aaa a^ca i 
camrfa'slt^ ca^tca afa wna at^carcatcaa ca%a'S 
ca^r-iifwfaiaTs SOS aa ^taca ^na ^a-^atatcaa 
caf^caa? casr-^ispfsfj^g -g^ 30$ « ^afaay 'sgra 
*55 fafaaa ^sRisa i 40S ® 1*07 Rifaaa ®ra&a i 
aaa ^a-^Sarara®!;^ csnf^ 21 R^a © RNA 
16S I fa^a ^a-^atatafScw csnfta 34 « 

RNA 23SI canwa cafma*® 

can-atwfaw'© afa SOS aa 'jyTJ^ isTa ^a-^arata 
afila ca%rsH9 tan-iif3pfaca»t ^ 40S \8 60S i 
asrsrfla RNA-aa cafeia^ can-vaRpRrca^S 18S, 
'srrafa^ ©wa 0'75 fMsraa ^snaSa ^ caitSa t^jja 
'STR? I fa®ta® RNA-^a ca%r*R& wn-v9fw1aca»fe 
28S, aitafaa^ '9^ 1*75 fafSiaa ^sra^a '$ 


^ fa*mi ^w»jRi $sp amifsr^ facias 




^ 1 ^ 65 ) St 

ty&sr I c^TO ^rr^rc^nrsTsi catlt^ 60% ?t ^c4IC ' >iw i^ ?rrm^2p <811^ RNP 

\ 3 ®n?H ^=n 5 i ii?f ®’r-^ 9 fTtTm'sfw 'S'sr 3 it csrtf©^ ^ i 

51 ^ sfsi^ 355 I wf 55 TOT ?r%^C 3 m 5 ?r «r^=i 

?Ti^m 55 \3 «T#l^l WT f 5 lS 55 ef f^ 53 r=T 5 *^ Sfi:^en 3^55 3515 'SFW 'SlTlf^t 

35 i?n:^ ja 3 ic^f 5 T?n 15 ^ 11 % 5 Ttc 5 rc 3 TT 5 'sinf^^ f 5%5 wisf 5^51 5®5 1 

^5 1 >a^ 5H^fBQf«l5 ^51515, RNA 40% « 



wa»/M^ w^^&wT^ 3 ^ff&yf 

[ Cf *fT^#5! ] 

^qera *. 

5sf^TlJt ^51 «#1555IW5 tSTtl^Ut v95< 5'S5^ »f5tersl C5fT5 51 55IT^C»f5 5tC55 C5C5—itis 

Ti’si'^ 5T?®rr®t5r$T^ 5155 -«i«f5 »r^T?“f aiyi5 f^i5 rsnsf -^sf ^vrs 5T 35f?c*i5 

^^sirtfis 5T ^ sTn:55 rststfl^ ^551 1351^5 simj? (Inflamation) r^r^im 1 C555 &5f5TC5r5 

’1TC5 5K55 ^^sfis ^55^8^5 3TC5f ,355 55515*^ SfHTJ? ^>C5T 5C5T gsTfsTSfl^f^Jl | Hepar-vS 

5f5f%'® I 5ST55 at f5t5 a 511^15 2ft5 5T5^¥fB Hepatitis ams? C5t5ft5 1 

5I’'5afefe 5^5f srmf?r^ £5f55S « 515155* 55-5155*1- ^15 '^it^W 1515 5T5t 5*5r5'^1 5^5555*, a5*-5ft55 

5^ cfeferfen^ a^f% »f%5r^ « t5t5ic5m t5*i5 ^rt5T5C5i5 3^:5 5?5j«f 'sr^j 55 %®,' 

5t5rsi'af5 35lffe5 ;55T ^1^5 '3 :^5Sfrt^ f^fgray '35f5T ^tC5 C^t 1515 f5%5 3^51^5 3*35 

53^5155 at C5tt55 C5 5155^1^ f5555, Wf^C5 53?C35 5R5 I ( 351551 vStt^l^^t t?ri5- 

555*1^ (3 ;5 5 5 5* T ^ f^Pl^fe 5lf%C55 'S 5*^'^5i;5 #51*1 f5C5'a a3*i:i^335' 5R5—C555 5*WRrt) I at55*5 

35ff5f«^35 f5rc»r53S*5C55 5^57, 35 IiS 5T, 5*C5155*55 3^35 ?1^C5 53?r C?ri5C5* 5115 5«;5*r55* ^Ilftf (Infec- 

t5®'tC5 5515 5l3qw 3^ ^RlC^ 351 3gf^f«^35- tioUS disease) l C$5t1?ttfB5 35tt?rt5 35tt 5*^5 I 

35115 ^55155:35 sf^ t5515l35 5*5575 C3Tt3^1 aC5* 5?5*t55* C5t5 5CeT I '’55*1*1 5:515 

*155t5 I ^5 351175 iP Rrr5 5*554* a!:5t*f3?r ?R1'5iT a<fn5*t?1 5rn55*35tr5 5?SP1'3^5* JKfl C551 f555r 

'^ST3SIC:*T 5*'5’*flf=1 (57^1*1 3Jf*'?I5 ffe^l^l^ft 351911^ 3Brsr5r1 1!11C5* 5f55T af5C335f55* (Epidemic) ^ 3qi?t3sn^ I 

35I15f55 *n Ift?! 53*1511 5515115 f^t5:5 a5:515 5^5515* aC35 51^11 515 I at 555 C5t 5511355 art3g*T5 

^ '^5C3En^ 331;;I « C5551 3gf&& 5t5c^ t^5l—^Dft 51 '^t3’5l *55t C3?r*?P 5157^ I *511515 5515 55C5 

smf® i: 5»1 51? '5rt5*1t5t *5n 5 l tH5 3515:5 515 :? 1 51 ? aB1l5*15 5555 * 51 j;t5 *¥T5t5 14*5 

i:5t 5*51 3BHC g n g^1 5 'snw nnsjft 5 *5 t ^ 'S?P5*t«f 3501:55 51:51 f5*ljfel 5*5 l5t3rait5 5<3!*155* 51:5 1551 

0155*16 5*5T 35T5l5531F1i:5t 353^ iS^im 555*15 I f5C5 i:5t 35r57?n5* a{517Sf40 51 5C5 a5TO»f50 

I5it35i515 5 1 6 1 t f6 5 5T5® C5:5*t 151511 5ic®5 (Efidemic) 3551 55 I ^rt 5 i 5 :^ 5 i 6 ttf 65 3 srr 5 ftv ?5 

1515161STt5l53«rtBl!1 I ^ 5^5 OJ 5 t 5 (Hepar) 5T51551!>8 a5t35lw * 5115 ^ l!1C5 

^tC5 (Liver) 5l?m5 1 f6f5*^5m® 3®*^ atofwis 55 1 1955-56 «!p 6 t 55 ? 

♦ fwC'S'B 515m«f 515 5:i551'5M 5151 irtW’H ^ptsf^TiSI 700006 




^5T« 


arl, 3T<«}ri 


«fi^5 'Sf9T ^flrar *?!5r 'Fri^inJT 

3i«Tci^ 311IJJ 40,000 iSH cert^ 
vB tn a » ra 5?t?rf?5T i 

i:^'»TiBTi5S5r ®7i5?nt^ 3Tf«fm®(WTt5^ g® si^srsn 
^spiF 'snu 'sni? I ii-<p®c*^ Type-A, 'srj® 
Type-B, 1973 ig^c=*T f^gr^r 3T<’?m (WHO) 
vS^MTg sraRSPC^ '®r^c3r?r 9fsR* 

fef% ^cpf?r 'snsFsiu'f 

n ^T^?r«f ^ —(1) 'ST^TSf C^«nirT^3T 

|jri?n-^i (2) ^sr^rsr c^^rr&r^x , 

?ifFf'3 5^51 'sfU'sr^ '®Ti5?rT3T ^!sri3F5n:«T r^sf^r gr^srsfir 
sft?r —sTiRRii# sjr^T fpR» 

tsrc^ ww (clinically) ^nir 

?n I va««R ^jsmi '5ii5?it>r ^f^arfsRs 

*r4t^ fSr^f^rc^ ^«f?r ^r?rm c^p^w 

5p^gi cpf^t csic^ ^ gf® ei^«T ?pcn<p 

'SfU'B?! ^rt?:?n5T 'BFRfi’l C?rTe( ^RI | 

^BTCPRT sign w -^^-a (Non-A) 's sR-f?r (Non-B) 

'sni5*5i«fc^^ msf i^^ntt^fisgr 

vaf^isfw 'sff®5t rstsf sisrt i 

t^Tsr 551 Rn?i ^sitei c^t=i 

"ifh:?! a5si»f spacer c^i^ ^sit<3l's '^Ft^ic^yRr wj? csicsf 
3TT mcw?r CTT5*^ c^f=i f^i;»w csrc^ f%few ^mgRi 
fspi (Toxin) i^5i, ^r?i csf^ f^^fira 

■T^^lrsf ®‘n3T9(« 5?nsT srspei sr^t*r ^n?! i #srt«j[ 
sn a^ sit tsii^ 

cpp^fispi^ (Antigen) sitsi i ^ ^tsp^jei- 

?rT^ fsi?i»5w wst 'snaFt® »r^5?i f^fpr*^ 

sif^w wsnsT ?[t a%cwsF ^ I ^ ss^i^K^ 
5 tT ^^TSF'in^ ’Sf’rtpftiTcsF stsir 1551 ^tf^sife (Anti¬ 
body) 1 tsim^n ^ f^!^fii*5ii?i fsRFt® 

t^»w ^nf'fesife *i^?pjt 

apqrfesr® fstc>w «r^ am a^ sn wsnmsrcgr^ »f^?r 
?rf^5fii'j5®TC^ C5I c^sT t^tctra sn f^^^fapstra 
srprt5 *irRi 1 cji^ 5r?Ti?5® “n?r?i ^ 

5gi ^g t ^ ar gft PTii sfsrt:^ «I^5if^'!r fff% srf^i?^ 

!?Rirs ay»6T sK?t ^asr? fsir^ im^i 

f=rt#J? isRii^ fstftfwfe sn fsij-w ^PSsrf® 

spRiiJ ®tcR^ «r^5t ajT >i««i«r 5r?5n5 snw 

*??i I ^siWH »r^ m ^ fsim ^ia»i® ^t*r^ 
(5ISIB* 5nt t w wn?! ^5ftf?rm® ^ ^wtfSp® f5n»m 


<fm59Ri f^RFWra^-‘VflTCW 
^ ^wr«^«i siysr?T n^c^-a writ ai? af^wwr wt 
af%tRnwsrRWf 9r5i?5'mOT 1 >siw^ wtw wtsirfsti^ 

*1% sn I >a^«m5i awsfH mm »5Rr<^ w 

^Sir^ ^^<51 WT TsiWfaFWRf fsRI»5W W^lRt fW'SRJ 
srRsrww »rtlf jjw rercsp^ snirw wt sfr^rw >aw< 
9KW wsiTsrsif ^nf*@wfe WRK<JI WT WRICgl srt^ 
CWC^ ^#m«l=rt»fSF IWTR '&W»J 5?IT5«RI 

afsFwrtRP «ttw<i«r c^jwnw snsi m 1 ^RF^jcer?! 

c^csf va:g«!rt cw>^ ^g^Ri^ acsn^fj 1 sptw®! 
sf'srsp^rcsi *«<wr#t m=i vswsr wsmRW 

5=1^ I ^Ri gr'STw '^r«ii^"Rp 
(cw'*!^ '®nT^wT5wt®^gt « fsii*rw r^cwttsi^itfw ) 
sftsrf^wtTW ®2r^tsiT«ippr?r sRi^i mus 

wncRw cwtsr 'sttap’icef?! '$)a'$Tc^ ■jn'sifwsp^sttw 

^stRI 5lTlf, R J?i:5T '^reiR?r 5^1^ sttatf^ 

ifta' 'sitsF’Tcef «Rkw?i fwc»fw spelt ( ^^issue ) wt 

^ asit-si mvi '3 *«<5l 551®, ®TW 91?ist^ 

af®!Rn*r 5®ign?i wr^i®! wri j?® =tt i >3^ 
’«rT5ST^ 'StJt^Bwt'Sfl^Ss^ « 53F55Tt5St®tfaW 1 

«IRI ^sjTT?n gfTWrfefSs ffef^«,5rRI ^sHaPPS 

wt 'iiiflF®B tsnwspgrt« ^zm ®a5i^® stsr 5ij9f5w 
srt a5?n’sf4^ awgi a5®® mz^ wt 

snaaTsp?! xspf% 55155 ? ®T5a?t 'sitaRWtw gn^Tsrj as5?r 
SFlet ®twt iFl® ^'Q iTSI5Sr?t«n5r 5r^55i?t 

gwf® 5^11 I Wt >fT5at1&® 

( Supportive ) tawtfa 1 'srtsrt^ ^ti^fwaw 
^!inas*5iasn5gt mat &aTs?Rt Saantgii ( Metabolic 

■ disorder) faa'Wgf »naTw?€T?i af?rW®5® 

5an=f '^at'si® sifa xr^tta sf5spf asiRi ®5a ®T5*=m. 

« R»f^®T af® ®t^r5i5Ra sjitgn^ »ff%5as 
®a®?r sRita an^rsn ®r5Rt faatspTw gsrspettesF 
mr® att^tst a^Ri^rfRi spsi'tnwtisp faaw'® spc^ 
5®t5gf, ®T^ m 5W3i'S ^at<^at»R» 
atWTTSRI «?FW W5W5W 5115® aiWlW ®I^PT5R?I 

af®w® ww I vassp am 'srrt®' 55 ®'S twwrfa 
( Adjuvant Therapy ) swT m i a^ aa mt 
a5a ®ti5?tTar taat&tiK&caa a^pfe i®!?! 

ffefsp^at at faiRn*fsF aitawr awar fSpij a n c amat 
aaarRi i 

53?at@T^t5a ®t^aTa5m—afaea mas® ®t5R?r 
-s? ssmt*&5'wf^ *a*a®rl5, fasaa ajmw* i 5?ii^^ 
W5® cat ® i% i i 5 ai i Iw5w fat^rw® atjtPSal® 



1 dSS 


atm; 63 


at®5T 5mr i . ^WJsrr t5ti^?rr7Tw?r a nr^ 

a^sRt 5rr f^n?w sr^c^ c^srr ^rr^r 

iSfaraf^wt ^ (S5TOsf5r?p 5gifi;5f c^mr ©ri^^iisf 5 

c7fi?T f^«'B'»t!Pj tRiT 5rr?r i csii^rc^ (Hepatitis) 
A virus (H A ^"^fg 

R N A-'st^^rm, ^ttfT?ref ^tsfr^r 

vS® ^r^ref 'sic?r gr. tjsrg ciPTf%;T \s 

'35if®c3!rs^ tTf*'sr?r (Ultraviolet rays) 

>3511 aRrtt«fft:rt^?ri;ni5[T^,m5i mticsr (Boiling) 
’sjiRr ?fTe I am^ ’^wt's 

^atfSFr ( Different strain ) 

a sif^ ^rft c&qr sn5r 

5r?rT?rt 

>9^^ ?r^’SJ5r, 5PJ5! ^RPt^ tfssf?! TSU^STjef 

Xf^ter W Wpg5f% J?5T l?r ^ tT^a-a CstTwgt?! 

14)^r I ^»4i3*Ery’®'T 

*ft%?i >a?rf ( Immunologically 

indistinguishable ) i :^t €i^ w 

gT^a-«a '51^3 t tot ^!a*rg at?r 
>9^ C?rtCS(?I !%?FC1 i >9^1 af^jajijgs j5f^ 

*T%?T '9'’jrT?i i9?[i; ®T vftsi'^reT ^rfgr^r sific^p i 

«3TOT5r 3rtm?r cjjargr^fg^ 

T5tiii'5T ^stt^ f^'shr <rr?r > 9 ^ rttst 35©irT<i 
^t*wT at5[ I »r>$^?rT 5 ^sfc^'S jsrr^" 
l9^?r TO cast's 5TTi?r T5t<r 'siji^ ^T?n:«f 
*f5t?T fff ^C5i 9n5T^ va?r 'Sr^j tn^* '3^?f 
rmctRT ^rt '$1^^ =^t8f;q:^ c^rf% 

'9SIi:^5fW ^sTsca P!ri^ (ETSf CPTt^t ®f51%!2)- 

's^c^ >9^ c?msf ^asn5 'arctfa »f%a 

^TOP'sjmi »rf% sfpy vsrts-, ^ to 
>9 CaTtTO >9tefw j;5r m, 9^a!rTi::T^ 
5T<8nr5r aT^^%^ 1 TOT^r^wi ^rwr 

^•oaTj;^ ‘<^lg*f vs ’srrt^iRr^si Satryitra 

fwsr 'st^a 9^ afaosf^ ^TOwtirer 

'®njFt« ^5[, ryraTTOSRi cstrto 9 a? 

tTOTrtRT m*fT TO WrttT acarta^ ^ 
E^'Sf=n^ 9^J gT^a-9 '5T3??rf5r iifarfeT^ftcTO 

8(%-a5?f^ sfF TEit^ fsicg 'arsrsfT 
^ TOT sw I 

^ii*r» RTT^ faps, at® vs area 9 ^ 

a^ afaaiTca ®ca ^t ^ T3ft%a 

t'Tat w«TO maJ?, 9ff®a mar cptsto to- 
■sRWij ^ ®ri;a i>i “f^ tsftsjt 


'spsfi^ ?;ta TO I aixTO acsT ar^ f=i# 3 y 

'ST^aTTOT TOM ajrarg aTm « aT:%TO 

ajTtrjta 9 i^ca arf® esreat arf^M jaat to tTOt 

'^TTOta 9 a a^as^aa aeg 1 i^^ca^® <aa :g[TOMTta^ 

9 as a»?rTc®i? 9$ a?a»a|TO tot aana asar 55a 

Faecal-oral Route, TO^Ir‘' 9 car a??r t«Rat a’a” 

a®rc 3 T TO t»rtaTta f ar^feas^ ^t«To toiS 

I 'TO asf tsreas 'sfter TOaca (’araraa) 

TOT a' 5 i^ 'STst tTOs ’$tataa aT'sat'S > 9 Ctfc»f 

'Bi^roa aa 1 i*fteasia' 'jsrfa^^a tcrtcat$ 9 ttT!?^ 

TOTa amta a^ta fir, taTsfisstrs at to area 

35T® at TO a«R 'TO ^latar f%f sn'sam wa 

TO 'STT^ct esfear fa®a cTnwrg% 9 ^ 

TO TO, ma fa'sfg 'snatr® ^ 1 arar-aiata 

afacama at S'jjtac'® aiar aicara ®ttt>a atataa ai^i 

f¥ii a^csB c^^at at atana 'Srat 9^ eata 9 a? 9^ 

'SFT'^a atai-ar^aan^t a'a® eatat 9Wta ata ata 

aK^ta at'fta fa^^'jij 'srro <M 9at?&'faar 'sitanca 

frorw TOti—eaaa 'sttawt 1 'stot? 'sa 'saa 

fro^ 93? cata atata area ? at 9a attaraa 

a^ aMT a®a ? ^faa tavsat 9a?, ataata'sia arsnror 

=^T 3 ;a taraa^pa, froa area S 'srfsa waT ttt'sata 

aca I 'saat'sT to ataata 3 ^>saia fa?! tai^, 

at atta ^ 'stTea^ at® cats; 1 artta araf^ 

taat ta'sata ata 9-^ ^t^ta '®tta »f#M ata ^t'^ 

at'sat^ aia at 1 ca^ tat^ar tata aiaata'sia'a 

f^ attar at 1 9^ '^i^ia *tatta ( aa fata^ ) 

ataa a^ata aa tatar la a'Sts? aaa enta tata 

5 f?pa aarr*f tat® 1 9^ aaagTtar arai taitaa a^sf^ 

aa—Incubation period. 9 t fafaattsa tataa 

faar 9 af, tarastTO aa^ttaa aaa 'st^a ('Sff'sa taar 

ta'sai aa® ) aaa®!^ eat^ at?atf®as a?aaaar, ®ta 

tattaa atarra at^-i^ tJ^a* 1 atmta tata ataataa 

TO at? 5 Ptaar®t af®a ta^ i a^® 9'^ ®Ti^tta 

'sttam at? tat^ at 1 fro tattaa 

'tJtairaT aTsttaar swa'sf^ aamt ata 1 ®itaa asrt 

?;a ®i^fa egartr ^ a—^$at^® An icteric 

Viral Hepatitis 1 ®TttTa TOttara artata 'tsttat^a »ty 

* 

taria ^aa 9 ( at® atart® atta 1 aa ataiaa 9 =^ 
' 5 t^‘ 5 [®T®ta, wtfT^®T, ataatata taTaats, taSartaT 
a^f® 1 9 wa ' 5 if«RFt?*f^ 'sttata faa « f^nata i 
®T^ ®tat tartaa aa arat ®%a astt®® atta at, 
®ta a^Twr a^ro caat ata ta feT®ia PrTjgT cattstn; 





d4 

'zrrc'jr salmi's aric? (Tender) i 'arw 
fM5ff«>n?r '^] '©w sjm i 

^ Krmtf isj cTTtcist f^f ^ 

I r^psr wsf'5nf=('35 ^ 

^t%r3T «frip5F—5ri f^i:^ 5C5i 
isg? f^rtstlPf&JTi^T *fi^i?rrR^¥K5ir pist 

^f a^TrfSf® I 5pr^T®r ?r?rT 
®T^r7r 5Tft3^i srr?! i ii^rsf 

tn^^a-:Tii'«psris*fr^^ <rc5r w*® ■®r^*f5 

f^f f‘f“!i('3?t ^f^??ii':yf ^3FTT ^t?T 

j<5r I ®i:< f&s:f^i3fr®tfi sit^ (SheM-fish) fpTiiir'S ja^ 
®r^t5T ^fff® arciT I c?rr9ft«i wernro 

at 3Trtf sfme( ®ig c«fr5fi (Shell) csftsrr^ ®C5!^ 
C5fis[ !ifn^ I ■sit^ ^t'^mxpr 
5rr?ii ®R:PT?r 5:rc® ®T$irt'st ejtcsf a^< c?rfsf 

ift?r5r (:§5ftra 'Tii^ra ac?r st -sircf ®rr?i siu^ 

:ti ) 1 ^r^r5r ^itrspar 307 * 11 :^ 

C?lTst I 131 ^r<3 SPsTSfif W5It 

(spt^Ri «ircst ?ri ntg) ®i ;7i <P5rr, 

3inn W'sfsr ®r?n 37 ^^ ^gt’srw 

^f%?r ?nf^t, grwr^rfii^r t^r^r 15m -sirw ^ 

« '^trsi^ sir I ®tt ^sr^r^r 3irf^® i^rsr^ ^iwc>^ 
fsiiratef ^isit ^irti^ srr f^c»nj 1 a^ 

=!rr:^ ^eri 3;5r 'srsiw® ^1 ^5rsi«Tt5r 

ii?*f'3fiTC®§ aS. c^TTtsr-Jf aT<a®i^ 1 ®T?r 3ict(j 

Sisr ‘S'rfilC^*!. Spfst^si 37Tsifll^ 

^T^srrtiii pf 3 sf:q;® (Sftsr^ ( > 3 ;^ ^ii;fr?i 'Sferl^ 

r^^*f &5rr:?i sir), 3fr^m3iTC'^ ^?isi 

STiatSI ’^T’!?ir<irtf?I ^rriflijet ^ISf ;i71 srm, -41®!^ 'S HTfV.5 
( sn:® 3pn*iT«ief !;?trsr af®r:3i*f;^ *ff% 
grsr *fi?i) ’ t^sr f*iiiaT:«i ’sr^^T'^t 

■<T3i=ft<i sf.rfPf \Q vS^' '^I'^5r C^rCsiiT 

« ®5n^!5®r?r -^st ^r?i«f 1 

rgn^ni fsjc?r csi ssiim^ ?psirT ii^rsi 

®i^ f%*ffT '$r5i»n fSr^ 1 t^r*! 

-ac® 3ii?ft C9TI5 a^)? 3?Tc^ I ®(P?r fwi;i3=t»3i® 

f&f%«^5ir»rTar a^ St^a-a ®t^Tw® ^srcaa ?^® 
c^«frti^lf3j {:?iT5f® assp^p^K^r fsrarsmOTsrj 1 

m?? csift^ ?i? a^ c?rref 35 m ®r?i t^Fisi ®f6ffr®i 
(COrCnplication), J#Jr^fii®T (Chronicity) 3rr 
irrat^ ®-Bt «jf!® f a (Fatality) 5^*1 1 ®:^ 

af5tc®f^^rs ^TC9f rmcsi? am«r 

I wt®?i 'sr^*t 5iKsrtf®55i ^f®gm 


38®5t ^"4, ^5^ >r<aflt 

3^51 t?ft^ 3^*?^ 'sr^'tsi (Hepatic coma) «ir;? 
a^i? 5i!ijT3iar ffef3P<^3iT?r itht t^rc® 

^rnrgr 1 acpf?r 3?r?nnT 'si^nr si^^n^isnt— 

^stt3s*i® c?rTsn^ *f®WT sur, 35T®TC?r a^^si® 

sia I '$iT?r cma a?n 50-a?r 

315137 a^< ^TCSf '$R7 r^Fis? ^- 

c?ft5i ®ir:tiifi %i, csr-srsi ®t5nc^©3T, ^i73na?r 

•'ff(f&$T®T, ^srsn^, :3p?r3crr3i(5i ^®Msiy®T ^r 

(Anaemia), 3 toi a^f% 1 f3p^ rwrar 

P7\3sit(^ i<c?r (Cholestasis) ®f®aT3 31130 

a^rq <TTf^5r W5r C3i ®)ir®T gf^tr 

9ri5r a^r^ 3?5r 1 at3T^ csirisr's w^rr ^rt?! 

'Sit90® 35 ^ so^csi's ®tw^ 'str-oc^sJ^ 

=5[T:^ SRPC®^ '^3511 ^<Ii:®SI, 

< 

tspiq 5RSC3I^ ^C^irsi^® ST®f^C?0*f^ 

3if®, f5rf®w tT?:^5ft^®T?r (Tranquilizer) vs ®fitTt^- 
t^a^fTteg (Antidepressant) a^? '$inf«@ 

®T50c'^fN5' ?rf^ st^t® I a^^ i^ost 

3fS7T«f f5l®tTst 37»'5I® ®7sftT^ ^ 3^1 I 
=?Fm«r I55r so 1 f^is C5t^ VSSTSlfeT '50371351 

'SO'SI^IT 50lO^et®TC^^ ®tf^ t&f^^5rt a?!^ J^fTsf 
30»9fr.3^ -SO^imor ®'TSI 'SO’SOW^ fM^'«337^ ST'S^^IT ^t^ 
's^si50*07i«f 9rt!:?ro 1 fw !:37^«nw$ 35 !% 
a^ersi vrv^ srrrtif ! i^si ^sftf^ so f^'g^si ^pj^o® f®t^«,30t- 
Pn705r 5iMT9r a =91? fe^to^t ffef%'<s.'oc<P'?r vo^'^ot 

'I'S'OICSI 'Slj:03gs X;\350 3i7t'5'S a^^® Pl'^Tsi37”3I® 

ffef^jcvsTRr 3ft^T a'^? C37^ 3iTsrfoii5^T ai37»t 'so^ 
^r fSTasrsTf^ 1 a^fsi 3 ^ 81 ? c?n^ 3i«rsr ®t®Tc?r?i 
<:^t!:5 7E0C5T ®«isi JO a8ix3i bpst '20?i 3rar«o?r a^i? 

fsrgtmii^ 'soi^o I 137^ ^39® ^ srareo ^aurcTi 
fofo®t f^ '^:o3f 1 ®c^ ®F?r 37<'^n « ^ost 3otf3i® 

^'S50^ '^rtp^ I '500^ 37^8rFP '§5*1 5TC?I 5TrS 
5I'350 c?0^?r ai^ir a^sfpft^ ^;OlfsfC% ^®T»0 

50V3t0s 1 CiOCSRr Sf5*f® a5^ '§5!:*f^ 'SefT'S«f 5I*!7C^ 
5515 '305 510*1:5115 0*5 '§5C5 tOf% 51 55155 5*51 
51'35I 5®0 I V5rsn5l5 aC'STO* STS^O 51 ®537isf5 
®so 'Sllenot '2^15151 '§55 fom '§51*15 5?5Tr C55t 
5C5 5t5 I 305fS10* ffef^^515 a^ 5t5r§T^ a55 
555 aO? f55'Sfsr3Js 1 5*155 a5C55 Oitf*rO*l<5 §5*1^ 
55 ^lornroioo* a5? 555s3t ®T5 af®faF5i i ao* 
§5t5 53? 5*01 51'S51 5®5 t t51C55 §55»f 51 80IK55 
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STPTT^ '3 


5^ef ?p?rro nt^rtet 

^5T «iT'S5rT i i^isrg 

c35MT6ti5f5c>f® '#5^*^ ftrcef '5ifJf?^r*f 

TTOsr ii^^t 'STT'®^ 35 ^—row w 

wrsrtT ^ ^Ssr, srr i^csr 

\3^*r I ^TaffRT srsifTsf ^t^rrroii ^sit?r of^siwtw 
wi^ wnsi 'jsrwpi 9fT?i 5ic*pfi^ I 3Rr? ^®t?i 

W^ I a^sfis WTSf >3^ 

*fT?f«fi r*R ^ritf?sr<*f ftc*r^ 

^ w«fi 5rr?[ 1 ^ ^ 

Rns?t?n ^?r <piC5 ^c^r ^rw fcfe in—aSr^ 

nn?fef I wicsRT ni^ftsf 'ag^ ni 

5it$n&t's 'sriry ^swet ^nw 1 a?r wnr imnwn 

ffTIRWEl-^ ,5f;sY?5n CSfWS ^tw ^ 

rBf^<s.'5TWR ■si’sn^ rosnR ^I'siwn sifpr sr^rir ww^?;‘ 
a?r^ W'snr 3 ^ wrsff 

'jsfram «>ncsi ^sro ? ^rsns c^m fntn—f^n 
i2f%®f ;v5t 3?ri'3i<rt 1 

'siTnrw^ ^Trot^rn 3^1 w 

a^incsf pPt5®T^ j^iT nn?r®f 1 ®iftnsti;»f 
OTra <5fixsf ni I wi5t 

5nii I cn^tw?r nt'sni's sftcsf in 1 f^ 
-a^ !Sif»^3R nfwr, 'Srf^^gfg, 

’^OTT mro-si wta cnc^ ntn 

^RT 'sral^i^n I ffef^^mnrro^ 5 r ro«rt 

a^ wtjst?r ii^gsrii —'sifir‘?^T?“f 

cw;5 ijR awry's 1 'jst^ acsfR igisnn a^tr 

afefs^® ffefii5^w<s I 
wj^ms^ ( nT«R ro^r) vrT'snr m nrw m annf^ 
csTini'a f^^«j ^ 'sicnwi 5IC5R 1 mij^p nf^t 

Rn^ ^<r '®rof5 j^tsnr csr:^ incsR a?r ntn 
^T nrsrm's row irr—ait^ fspw 

i ^ ■JsironE i Rp^s fBf^nHira roisn® 

a^ c'^ ^ vrT'sntfr in^ 1 wtcsr 

anr%w 'sw st^r «r^?r^ '$)?pffe'$rR i?n, nw srfn 

I?T :^\3 3?c® JifTRi. ®«fn l’'J5Wl^ fepR 
wro 4’ wro 5nn? Sant's •■yiOTi 

^roif^ '$if^T^ m I C'®w fsr c^fro ’etiit wnl 
wife 35 W ann wnn njsn 1 ®w a^ wkst 
fa® fngsRtcf sft 1^^351® t®5n® ^atarn 

®rg^at 2 ^, ca® spta 351 ^ 

^ Wt^ snw I ^ a* ^rsTRm 'SRi^ f^ f^!^^ I 


f3K3si ^cgf jsrtSfTO ®naf^at ITT at^^TO row tw 
cac® wnn arm 1 aa^^rw ^Krw nawiw aiara 1 
fw®R sjiw ®T 9 at 5 ^wrRs® 

f^tr fasro 'S ^^gn? 3??r 1 artait^a t :ac§ 

®T5fT wTwT 3^5 I ^ aan aawi faro nmr atwR 
a«;j at I ro^ carot ataroa aawt 

faro nmro wna ?pf® ro^ 1 ®t%rTa roat&^a-a 
caat aaiwff^ ami aaaaa ^^ra ^i^waca 
wi?f faaraa ar «pca?r 1 
w^faa ^srgpffeaR ami faro ®t ^ arro ar 1 aa 
faai fSas 'mro f^f roar aaaaw 1 a^ 
ro“Tl' aarw^^ta ^ar sf^air®? ai ffepr ro^ anro roro 
ro'sai 2ja—®Rai a^^ro ma®© roaa wa 

faro awr 15a (roro^ta ro^) 1 ®ca aa ^^a? asnroa 
aa WT'sar faroa f^'*f aa^ a^srro arffro 
mTf%a ^f®t—liana aro$ TST^jjaR an 1 taroa 
aiRi arota ®aro '$n»f at'?!^ a^w cacai ^tat 
maa aa ca^ra as® 3 ^ SJ^aroiaT aa 1 an®T sproa 
a® aatca'S ro^ ®a 'Srw ijaia ^fa® aa?, arroia 
aif® 3 ?FTaai, ®na arora arotaaat 3^® natwr ®iro 
^ >aro aro 1 ffja^T^ aiv 3 ?rTaa anew ^caro® 
^-tawT^ ii^cairw ^'Sfasaa fac® srtroa—^^aas faa 
aro I ^'lawt f%ia ^(.'^asna ca^at iiasti 
anaia ^caai aaa fan^s^aas's 1 

ajaaifaas aro ^ ^a cana acar^f^®! 
ca^ I 'sjf^f^ afa ara) ana ®Raa ajanw 
%'^as*R wiro I ®ia iro tain arnat^rtw ai;^Ta 

^<S. I 

a^ ffefV'^nta ntataa fina'a'sfwa atai f^ta 
^a ^roacaiar 1 atar^i^ai ^ f^a 
(ta^ca®^ ) taira naa^ aa^^ia ta^ 1 ®ca 
airfirai ataa faasa naa^ta 1 ro 3^^ asaro 
nfawt® 2?a rotaaia a^m f^faa aw amro vjpn \ 
ana ca-^ aj;f?aiit5T :®t nro ana^ro^ j^ca i * 33 ^ 
fawttaa ^aro«i at f^'w faro aro atf^® f^ 
ar»nf% « air®w 2?a ®t ®iait aro ar 1 35a 
car^ f^a fa^i? at atw n®taan'^caa f^ ^roia 
© 335 fr®w, at ^a wf^n 3 !?\ 35 it nro® ta?^ ®fcas faarra 
faw at—at f^ttaa ataft a^aw at, n?nia ^twtro 
rot©^ aaro ??w-—f^ sna ^ afa-.fe c^ wtta— 
aaia rntf^a atiwa 1 arraaiis;*! wtar^ vafaaro 
aam f^'?*Rr fasrfe*^ >a^ ■^aR afaf^f® '§ 
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38^ ap|, 


'sr»ft%^ 5Ft''^r®f —w&T f37?nsr«f 

^91 ® <>rif^?rtf^ 55tU5^ I 

^ =n ^ W r^tq sjffT ffef5P<^3T^ 

ceTtpr ffira wit w 

f^iaT’i ITT w«?TTTr wiTit ‘S^fiT 'ST^ 'STimin ^srgf^trT- 
- «w? 51^ ( w ^®WT^ sierTsf <F?rR5 

«fm5R ITT ) ^ I?w ^ f^'SI 3^T?r?T^ vSiTi&r '$lT'!i?5 
?JC?r fsp uT ? wi%i5p 'an^T ^tpw Trt«fi, ^ 
«niqTTT 3Ti7R?ig sRTt sr^ fiTtn atr? 

arr^ 15TTI '$T?r ^snrsr f^Ti wi® itt i 

wt '5«TW*r&T WWIT P 

vfl^ t^KSf gfH *|;Tr HTt^TTP ® 'STT^tW^TW^ 
iTITflFtn aTf*T^<»f I g[®- 

!7m?p|t>t anTff&^TTwtfSui, apTifS ^sltwnwirrwTF i 

TU’TTTT 'S'St% WIT—IW&t cswffei:^ WWII 

^ ITW ^TT ITT I ^tsTlWTT ^tjpnr C^Tq 
w$ \ Tfn-—:?Tt9r sgr?! ’fT®rf<rip ®9[3T5f i t5t?r 
t^iT aurf^s^TCTIlIB'^ ffTTW iTT I ’$IiTJ i^TiI 

(simultaneous) 'sni^eT itt wnir 
Tsnt*®Tnc»it5'Ti5' ^ WHmtiRTTt^? sfirnsR wt i 
arnf»^wi#spr stTfpTcn >a^ wftsrsr c^tit fBf^<^7rT9f3f, 
ctTtinil? STT wiiT P 'arr^ crt^rc^ro- 

vSlTT i^iT^T?r C^iT W B«1i^—il^ RTTtsf, 

WWniT 3TT*fig«l RTTW®—^Tt^ C^HTIfT PHTT 1 C?FtiT 
fSrsfliT^r®^'® ffe^T^nrn lat'jp ^^sf ^ri f5p p ia^*&T 
c^sT (Vague Toxicity) ^jitt w ^stt 

^ ®TTr W«f 3nT9TTT 'S 'ET^TIi’f SKTlTsf W>SIT 

STITT I ^'STB a?»T!T ilfg SfSirtsj 

ofTiTiTiTTTfit Tanr^J | WtT? SfT'5ir«f?rT^ 

«TW ini5i?ic?i ^ w 3RsiT»f ^TT srrctf tpr^rg-— 

^sifRT p w'STTT w^ stt^^^St?' arm 

^ ST—W«fIR J^CTITS ?Tf T TfTWi 
'srtn iTTPTS 5TTW ITT—asTT ®ff?rf%i%r?r tpstt f%j 
3T»SI'® fnWSTT® ffef^<55RitSf«f WT^WR ITT P art^^p 
sjHR Tfsis r9S?t?raf srwTt^r ass 'sir^t ^ 9fTi?r 
w ws c^wrart srwr^ ^sur air?f wfg ^t'^ 

ITT 1 sr^T? ^»fR W RTTsftWi RTBTR FfTST 1 

m^T3T f^*TTfeTJ^-aTi !gfT5Tf^sS? (Fulminating) 
tri^w w??rcTra stwT'sr a^t "sr w*?T 

Sltitir. W RTSTTT SfTRTTPTtSrS ^TfSTTST?*! 

Titir'TTT iw wr (Chalastasis) 


^ as'g sTgTTT R'fentrn® ff=m jjtit ai^ 
**1R«f?r RiTsfkSi SI?TT RT RR?I J^TRsfTTjnW 

srsitsrsif fiT?rsc«f sm’sfir i tsw 

Rwf? a^ RiTw RTT^ *Tto tTtrsfsif^imRi »rt% 
fW^R rt^T aR? a^ 'altTTTR ^TTP.Rief R^ 
'$nTf»&Rt® \3 ^RT^R«f *t% RJ®«rTfR tSTfR 35«I 

fR^ RIW t?rtsflTT «. ffef^'^RTTt 

spsTTiFsr 1 a?r rt^rt fSTWRSFR^ 9r«ffRW''*r 

« RTR^RRT BT^ RTCIB a??nCl? RW WT^ « TSTit 
'$ir^5IRT RTTR Wf% RT ^?r I 

" '\ W«It tf^RWI a^RTfR WtT? wt^ W RI^CRIR 
ttlRfTfeR R^STRRT I ^R WRRi RfSfT^ WSfT 
RT I f%*fR RTRT fR, 'S-f^RTR PlW vRRT R?RirR 
f?R 1 ^R Rfi RSRTR msf WRTWR Ra'RtliRitR « 
'8 STBtR RTRTR'aflTR 'S?F'y R»RtRi aRi| ®C5T«r RRRRR 1 
'35TIRR RTT^tRRi STBTRI m^TR t^RTtltJ^R IrW 
R'aS^T "SIT^C^ Rfc^ f^TRi fR^RRRTU 

W^RT Rf^ f^ gflRT ^TRR I RT^§TR 

fRR'TE^R-a RfTRR?TRR WJRR &TtW; t^tlRR BTRt^R 
tRl^ SFCtTR WW I'SRTtR Rs^ RR^TSFR 'SSITR 'JSIKRR 
RR f^^TtR fR^ ^^BR^T'SRTRTR WT<RT ^\VS 

f^TJT^iR ^R^rTrT RTRTR RTC^, Rfi^ ^R 
'STRT RTRJ^TR ^ RilT&T rJrTJ aR^ CRRSTTR f^SttR 
®tR RIR^IR J?C^, “TJJCRR '^RTW RCR^ 

IRTSfT^T® Rlt^T R»^ ^TRSTTR RPRR RWR 
RRTFTTR RiRW aR? ^ RJSfef R^'SRJR sr?TR5 a^ 
?RiR R?E '®S ffe^TfRR RRKWR RTRtR 

'5WRRT RRRSTR I ^ RFTIRR RIr fRCT? TJR \5RI 
!5TWR ^RR tTTOS RR CR fR'SrT^ 

CRtRT ^W WR BBTRt RR RPitRR fPfW Ri? 

RiRT WTtR RRR*TR—CR RiRTft CR*^ RW fR BTPR ? 
RTWR femw^T SfTR^ RTfR RCR RTR ^TR WTWR 
RTRt^t '^RT«IRW'3 I?:R RTR Iri® %BR ^tt i RULR 
tSrrfR^ IrWBTrST "JR WR RR '^RT<1 <3 .^r^RTRWR 
^TtTI RTCRI I a^ RR RRtTff, 

'STTR RBIR RiRC^ ^ RITRTWR RT^RtfRRiSfefCRf W 
^rrR\3 a^l f^TWR Riiy' fRw sirtr Ircptr rcbtfr 

^^tR aRS; CRITR »IRR, WRR ^(R, R^TR ROTRTS 
(WTCR ITRT TjW IJT f5RR^ fR^Wtffe^ RRlT»rt WRTITJ 
RCR I 



fwwTm 




«rR?» 

m(^, '9«ft5TT I wus srm 

;gff^ 5tT^ f?lt%W ^^UTiT TO TO' 

^ITTO’^T ^=n TOTC^ I ?ItWTO« 

3TT «tfSi^ Tsmw, srto i 

f»wT 3T?jm *fmr ^ «^tf% .a^ a^narii 

msTTFT fvi^ ?i5r I 'Jjncsrm^it fsmn?ra ’rr^yr- 
i fwtTO 9fT^I5JTO^ ^Sirr T^J^TVS 5T?i 
ii^rsRi 9n^^r¥C5iqT CBPis sfwtm i 

^T5f c^s^'sna wra'-wTftro 

^<>ff?n^3f f^fpf^ TOTT wlwiiy, 

^TOT, ’T^ysT-'ffrtyTOT 

9ii5r FrfBT'3? 3cP?ri:® 2ft?rTw^?r^ 

'SrsT^t^t?! I ?T9fT5[Cef 

Pwsp I wsfTR 5tTiyT- 

iTT^ rsT^TTR ^5rcTrt^ 

9jT^yjtr®^ f^TU'^ rsiTlSt 3n^5TTtfI ^ 1 f?rt%w 
9r?r-‘Sffg^T?r Trwigf ^tcsrt^T '5r’T?r^® 9n®?rT 
3n?r ’fT'STH CSfCcI^S '3ITCffIt5^15I fp!^ ’TO =TT 
=^T frocw TOTi:5tT0:gs?r ^fsi^T ’rtflr® sj^r ^ i 
^ ^T*IT ’ftsf ilt fTOTB^ST 575 I 

tTO?r ^ ’fil57'2nfTOn^ sRptf^® ^t'sfro «i,5t 

TOTOTT^^^ TOT f^CT?r 

■3T®?I i TO 3?l^ ^51®!, « 

’ff^CTO 1 TO m^snCTO ctil*f WTO 

’fTtrTsncTO 'Brsj^sr®!, ’jtort 'srarps^ va^< a'TOJ'ST'ayt 
W«rTW ’iTfe)t[®^ fTOTBJT 

'a^'ff’L®f I tot TOtOTfTu=n?r «rr^ ¥tt^ 

TO-af^ TO WI® TOI 1 

I. sfTBTsrqfiNf 

i ) sn^’CT’f^ 151=9 TO^f®^lT=5T a W=95«? I 

ii ) TO® i5p TOt TO ^[*TO a 

»>9(Wg 1 

iii ) ffeinsf® TO -a^i? w toi«t ftjsafsr 

5® =TO®r®f^ f&t3^ ®W19 Sft9*w I 

iv) ^nf^wr ^ 9# =g ’(f^ TO 

TOW I 


V) 

Vi) 


:g^«T:if sf% ®tmw 

SilTTO I 

wn^ PTTO ’fT^T^tfSTTO TO 
'srtwtffe® TO I 


aroafro 


vll ) ®mT TO TOW TOW I 
viii) fwa?r wTiwT^ w^ TO sjm-wnal'CTO 

C:^*fSf?iT a snjqWTSfl ^®5rT TOIWW I ' V 
ix) wTWTigfw, w^rwro a?FTF^pf| 

X) afw W1JTTW afw srwiror sfrro totw 
®t9TO«f a I f 

xi) srfw wifiTCTO ww f^ w^T*fTqf^ sfir a 
wTTO®f awTOT srrro i 

xii) TO a 'ws^ien? i 

xiii ) 'Sftrwti?^ TOT*f^f^ a wcwi^ 

TOWWT^af J5t=9 1 

xiv ) wfTOW WefTTO'fTO TO?r WtlTO 

srr^w I 

XV ) WTCWT^TO r^fw a t[®CTO TOTO 

i?W WTCW WTO Pnspef WWW WW I 

XV i) sfWTww)w wsn-w<acTO wrfgRPTw w<wTfaro 
ww wafw w^wwwT I 

xvii) wTw wfw=wT?c»ra sfwwwto wjiji sirwt 

WTf^ I » 
xviii) ’f®w= i^cw wi^wsnwi i 

II. firm £r^ 


i ) ^WW f*miRTO WTTO ^9fW TO t 

ii) wcwww sfww WT wrfw wrcwT^wt iro 
w?fw«, wwTww, arPTO wfw’prw* a wwTwww 
w®i«r I 

iii) «i9wtS^ wiww wnroi wnwrf&w f^roafw 

anwRWTSfi a wwwwT*ii i 

iv ) awwT TOTO wwia^jW i 

v ) WlWWTO a 'WTOTTPWT wrsr-tjTtaw P^'53?W 

WTWT?:® WTTOT TOW CWSTCW 

WW=^ WWTWTfsRW Simw I 

vi) wfwwwpw w^tJT mwt^ a towts? I>nt^ 
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^ 3TTSI3f5TI^et' I 

vlf ) ^ a5rc5r?r 5Tt«f .^f^^rfSr-'gs 

^tf<wTt:5?T 5i&i^r?r suT^^ i 


vili) «RP»f?r « f^*f5«r *r?n:«Rt 

§fTTlfe:®f?T 3fTCITW^ « '35R>^55R I 

ix) ^ ^7?sfC!5?i ^<<1^ 

'Stfgl^T SJT^PIP^, 

Jfc^ ’ItRT I 

X) «Tlii:?r*f5i f>TOTSPCTq?r 

'jsrf^^?r I 

) 7r=(T'5^7 ^ ^ 'i^Tf^tRna 

I 'siw^f^jsp sfc^®n?r 5wf® 's ^5T^R5?f 

\ sn^si \ 

xii) sn^ 's 'st^^R Pram^ 

'3n*d^^ a^®r'ET?i -sfcs? ^r^ran c?n:«i 
'5rfln:?if»i'® 3!jc?i 1 f^tf^ 

IJT^ ■5JC:itf^5FTC*RI 5r^t5I^ ?(C^ I 

xiii) ®pfn^®f'Sf% «<c^ I ^!:5 f 

?rfe(^ ^*5^5f=r®?r's 2 ft^-^Tcq?r i 

xiv ) ^rf?r gtcutsT'aflr .a?i=r^ir 5 r 'JsiTcefTf^^ ^?r, 
siKiy ^Rs^sf I 

XV ) 'Q 

. . vrmsi I 

xvl) ' 81 % sm'sf^ 

« 'Sn'q«?e!t5r I 

III. srrerwq (jfw-spfS 

I) am'5'c^ 'Br%1^ ^i^Tfir'E m. snsruTSTi?! 


SSet*! ^'5har 

*I«I59f?r STOfRT %«rf%'5 

9f#WRr 'sps[m^ T5«r5 ^c*5f«n 

%l«pa[ spffi SfefJ ^35 I 

ii) rarsitsTE t*n»T?r 'tort 'srtw^ 5 k?t 

^TT RTCHf 'SS^r'ET vs «PT^®T .«fttT- 
^l'Ec^?r spfB I 

iii) 'arc9t%<p ^I'E^rm'm 'sf'E3itw<i srrtft:^ 
3TfSr^ T^amm^RT 5f%9nft i 

iv ) 'ESfrf^?! I!5tf%?P'ERr ^PfCBT 

fj%?r ?m*m f^rsftrp?^ f%«f8fstr^ 
arst^ I 

V ) 'EvrysfE H'sr, : 5 s « 'ec' 5 ?i 'srr*!! 

’TRfTW I 

vi) vScmc^T stt sn?=iT %i 3 »m%%'sp 

5n5t5ra3 ^ 1 

vii ) gfC5n'St^5r fW5r %ETt% 5 isg 1 

viii) c=^5r=TTa sffi^ rJTt'Sft ^pfT^t®(<i 

3TfWc'5r»f ^Ta^rat^ •jp^efEi?! 

'tT*ff?r arfwg gsra 1 
< 

ix) ’rr^TEttarm ^ f5^®t?r 3T?r f%^ir 
'3^EC^ 'jsra^'gf ^?jt 'snfp^sf'ERT sTap®[ 1 
X ) sCTT'Sf^ir c&%5T, m^', E^rtETfara^t'm 35 ^?! 
EisTfSTET a»fl %jrri?f sfen 1 

. EtRTT (5T?fTE'^’SpE^ ^5J# Prtfw^®r 

5PT'^ 1 ^=ftfw ^rtafR, ^jnjj'^TT -3^ 

3T3fT5Rs 5IS5f 'Sft*n ^ I 


f wrrmr *r^ ^fmi 

^rsfa «}f5it?P!i ^n&r ?p>jrara 20-j. »rTvfT»r5n vs<j? 420 ^ tsq i*rtRis^ *fi<^T 
f^rfEi? EKEa Cif? I 5ifR's ^JiT?r^3q ?[T3TRr%5p ,acpRj tR<>f '?n?rjn?r 35?r i %ts 

%5f^iT <Rr sra; wtiit etpi »a?rT xS^r ffesnE *fTRr { et^ 33r fpfm vStcPR ^irjf 

sr’HJ :?FRrr ^ i , 

^ '3lt»RIRf iSPR Pf^ J^RTRI 'SfSfT 35F PT^ST %fpnT 'SItf5|T5Rl =^RC 15 SJR qR 

3?n %t5r EnTartPft i *3^ i*RT«T t^rR* ?e^ i vS^ J*rto vS'sr * 3 ;^ 

t'SR J8fTR» 5iT q?rt^ %?r^ ^pca ia?r< Ef?rT *t!%w an?! 1 ^snsn?R*ai ^"ij?r <8 t*fW5n?% 

>35 ’SHT PfaR art?!—3lB an^W?! Rn^r srrfE ajrR an I 


[ '8rr?rv5t?i 'snjswfnai ^rflRR ] 



«9f^5fTr37 


2-1 asfi^i sTij'Sf ^sn f^tsf I 

bela iando ;pt»T 
nova amH<o ^ 
alia afero 
bona tempo ^tccTt 

A 

rica homo 

A 

granda cambro sra ( :^r^?rT ) 
facila vojo ?rrai ( ^5f) 

2-2 1 ^T<£)cn?i I 

A 

beia cambro 
facila afero 

A 

rica amiko 
granda Iando 
bona homo 
alia tempo 
nova voja 

2-3 larF^rc^r^r s 
-I *5^ fwfsr^ 

«(«r 

*rj?t t5T»t 
?rwt 

^TCeTT SRI 
2-4 ^ 

belaj landoj :g>«Ri :g*«T5i tpf»i 
novaj amikoj 
aliaj aferoj f^f^TST 

2-5 ^5R 8 

«k 

«Twn '^Ksit tert^ ( ) 

-rj-r *r5i 
rpf»f 

2-6 I .3^«ftfjr *ff|p5mt I ^ ftfiRPil >W3C3TT- 


bela, nova, alia—i ^srRr ’SR 
“m'SOTT—Iando, amiko, afero—^!5rt»raj i 

f^c*rac®i?r a 'ETTfr f%»rc^ o ; 

^;5T ISr5% I va^g*#T f%®f® 

j, 'oBt f3r®'f% i 's&r sjfT^Ksf ^5^]^— 

aliaj landoj 'sr^fiRrr i =iT sn^csr 

—alia Iando (>a^*&T) tiw—i 

fSrcn^ef. f5rc*r5ry, f^l%, i 

m^'S vS^&T »r^ f%t«r c^r's^n 's^rcerr vst 

1 J?15IT S tf^gpSf^ I f?It»rC5^ 5I«R 

Iando. ww f%i:»raceRr® g alia 

Iando sjfir, aliaj Iando ^ =Tt i ipic»rt^ 
>a55P3iP^ f^OT^rcf gffespf^^^ j^r*^ I ’Rc»rc5rRi 

landoj, f?rc»r^«f 

grf^^sr gsr^—aliaj landoj i 

5i:=T ^ C5R f5ic»fC59i?r sfit^ j f^f% 
wc«r 'jrm CPf«fT5jrf«f f%£»r?«itrv3 

'3^ Rr5% *fm«f ^pi:^ jtt i srf^spsj^ ^Tr«TRi©t 

'sf^Sr ^r?! 1 ap^r ^srf^ i 

2-7 I «a^ »ppf g kaj ( ), ^srrg i 

cpf»f w?f nova Iando kaj nova 

amiko, tsrm ^^z^ ^ ^ ? Nova Iando kaj 
amiko f' ntc?r^, ^,^umz''^ *fz^ 

CJTC^ '2sjt9(f^ f%€t5r nova-isT §s?t ^sfraR 

a®r?rraf i ^ic?rt j^^ar ^ 

srtefJT noVaj Iando kaj amiko i >a5«rtc5t novaj 
f5rr»W£»t?i j Iptcp? t^r, vSiSr 

w-f%c»TO^ vS^&t 

5raci5 SIT. ^9^gnt*f?p stit’fTRRr 
I novaj-^RT MTt»r iando ««'? srsrc^ 
Lando c®? 5ijt9fTc?Rr srrsr i ®n?t«r ? Lando 
ka] amiko ! c^PTCsntT^ siir t 

kaj tJTPam:® gcfer f^sr ^i^psr 515 W csrer \ 

rsT^ 2ff®5Ff5r® 2 ?cp 5 novaJ-ji^ j 

1 
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36^ 


^ 'S fWw 


A 

<5«rt®T bela kaj rica landoj # f 
^=i w*f—bela lando, ^=iT&t rlca 

A 

lando ! 5?[rsT=i bela kaj rica lando, csrt'jyt 

W5 vS’TifT IPfC*Rr W Cl=T*f 

-aajiTinni landoj 

gcBt W£M?i ^nsff*^ lando+lando i aar^ 

A 

landoSm bela » wb rica fw€t?r lando^?i 
f5n"ra«i 1 va:?s^=T farta^et, i 

>a^ novaj lando kaj amiko ^ 'jsri 
f?rt^ bela kaj rica landoj—g:ctT 
«[5:?rTt[^ sjrrat^ 

afPFca ^iail9 ^ at® ^ i 
2-8 ! to 5PaiT 2raf^ 
tor fsrar ^ \ 

unR amiko vs^s’a^ 
dulmikoj ^ 
tri amikoj ^ 

kvar amikoj m'SR ^ 
kvin imikoj ^p'Sfsi ^ 

^aar^'® ^ ? Amikoj 

'Birs amiko ^ r3fr?r =!n c^rTt^ a:'? mi 

vS^ aa (fataaa )i5m ®a?r i ^Tc?fa^ ^asrr i 
Kvar ^?f kvin->a?r ^'$T ac«T caai'© apia?? 


v-a?r ®«ei?rta caPr cburt cwtnr aT?rc? sn 
i?T®infeT, fsrc^ c^'iT? ^ ^ajw a’lc^ir ^nar to 
tor cuntm® ^ama c?rf%Ri mc^, 'sre^a eiia ^ 
f^rsrt mca i i)t»a?rti^T v ww s a^aT aT*mwmr:=!r 
arct, ^sn^TT^n atoca® i ^^nr^t v-c® ^Jiseraca^ 
c'SfT?r ^?r c^, :a^c^ ^r^m ^»«rm 'sn^rara 

^?Rr^ v-?r af^^rra ^ica «fi3r ^5rf? i Kvar 
at’ssrT j??fc5F faac^ cacsr ^®.r?r srr faca i^m^T 
a? a.m caat^ ’sicm, ^aia caear “aj” caara- 
f% aarcaa pet vsi^ ^wmiica ^5ac?ra ani?^ ^aa 
'siTc^ ? ca^ U5ia '3rTca?r ato^a v-n af^aef tor!;a 
arw?! afa® arsat ^ ar ®.-a 

ci^Ta ^C5=aatcm safaa reca cafa i 

caara a^^a ca ar^aarc'^r mara a^a iraa 
I atwra aw’ ana 'feawa aw’ 

rsaarstr caac^ ai^ arra ‘f%a’->a ; ‘aw’ a’atia 
cearat amfera at i anaar ‘fea^ awar’ afw at i 
>2r:^a?nj^m fw tri amikoj agrtijs^ 2 ?ca, tri amiko 
aa at i 

2-9 1 afac'® *=’ aar^a a^ta* i Tri kaj 
unu=kvar, ‘i’ sr^asisTa ^laa estas : tri kaj 
unu estas kvar i aata "grata^na ataa a^at 
a^asa i at faca:^ '^rc^rparfir :a ^?ag^a asaiEs 
atacaa ^ aa .a^aa® atataa s Bela homo 
estas unu afero, kaj bona homo estas alia 
afero , awa cafa ^a atia ^ ? Pi«i;a, a*®' a^at 
awc^ atac^ i 


wni a anma aj^^raa ‘rcwra’ 

<aa. iS!3T. 'Biia ^la anerai artSr fagfaarrsicaa fawat?n awaca cwara 
aic«f>et*p(iw*ra->fia ara^caa a*at a^rctja i ®rw%cv 5 artataj aataa '^aj to?rfa 
toa aPaus caca tor toia i^TPF^taaa-isa aaa a^ca ara i ahct a'sata a^art 4./* 
am >aat aaa ata^t w annat area i %3r's aaiaa ama aPa sKata amca, 
arjearmea ^8afw aa, asr^ 'styrertf^ faaaa at® ^pta »sia? atara ca^ ®t^ i 
4a area ®<^araa 16./‘ ca^ a^ ata i 


[ ^ ar^wwta afaaa ] 



























nsmsmf nmffnm q m^ ' rf k S r ^ 


srisffji?? f^tc»f?f ^tcsr 
'snf^ISPTRf Srsi « CSRB? 

'sit'sf j?i^ 15111 f%ijptc=r?i isstOT 

im»}t?r«( c'S'sit^ 

«a^ mT?i«t sra: STS—i 

's#5r ?ir sran^n af3? r^'S 

a5'3!5 ^tisf 7(\ \ asi^ laiw 3^5F5r 

mK 

srafe ^sRi r?r*f ^ m 

^T ?rmT fwi:^ 3T^T1f IffTCSf CSfST SfTO *f® 

I e*f5? 3T5F5T .f^risn^ *3?C5fq 

r^i?Tf^5i, ^3T sfiB’wt# '5^ 

’reisR’^ f%M5^ smfef^'S I 
'^®T’f#WT i^TWC'sf '31% ®^?l«!f I 

t5i^ 1592 Hr>i?rf^ sfjTf^'S 'si% 

ira ^ 

(Bulb) "sm TOi ;§f%cii %:ir (st?! 

«reT iTcsRT 'ijisfijr (srsiJi %3 t c®tsi% c«rr«n cg:j«f351 

c«(Tim =5i*c? sfwir fe®?r ^fSira 

^’flu's ^ i5T5=5i sr^'sr i!n?[ U5^?r 

^'Et^r C5r^ 'srm'Ew c^iten 

%iii msi? %ra c?rf?cir csj® i 'sra^fcir 
^s=<j|| ^yi'ar i^csi ^ ^rrismis 

J<(?I 25'E 1 '©«I:T t^iteft sJ^-Sf 

viT%?in5T 'W «m?T ;^f5-[?f iiws ^t^c?(?r 

'sf^sTsr wt!55r I ir j^isiii %'®<i 

isrwra ^Si (column) i^'5Ti;5i?r 

i5K»ra sji'g I ai«f;7 '^5T?f stt^cst qsst's 
'wccffu ^'5t iv'5ir<fr 'sfsr 

ma I ®Ti;'5 ^fcsrgf 'JS'^'ETa s-rt- 
caRT am I %?s ^F'E WT<^ aw cat? tar^ 
ta® ar i anaa atwa atm 'staatam mna ma 

%w at I aa^^ 'Sira atc?a af^mraa ar^ra 

wa tat^ atain 'sna^Ecaa mca atwa srw caia laia, 
arm ar^ftaa ^®t a»am <51 i^^ata 

3FCW atwa 'Sfmra cwc'ssr tarn ^ israr i ®t:^ 


atl^caa at^traa® 'Eta'sai catart i skw 
a* as fam ^ at atiETcaa ^caa ^ta’^jay 
ale? %aT 'Srtar m'® i anil's 'Em a^ aesa ata 
ma atia'traiia, ^a alt^ 'snfa ateVtfaltma 

airsw I 

a’ arta'ttaitiaa anma arc^ afsta at mca 
taatca 'Sfw at 'star :ana ^aw aata ataew ^t© 
ar^caa lEica 7r»^f&E aatfa'E ac® atat i at a^at 
ewea 1632 stpg-tt^a %a ana ( Gean Rey ) ana 
aar spar^ fllaf<^aa5 sntfwfw«a aes 'm Eca 'Em 
awItR at^ a^m atpalfR attina 'i^ afnm 
aa^t 'Eiea atra'rfalima a^t*^ c’fcwa i ®mam 
ttifwa taa^rata aft's %lar, —smfwfw'sa fHat 
fa'^a 3Fi%att's ( Ferdinand II) atra'tfalima 
atc?a mwa ’rfaae'E 'smweastae! (wine)-aa aEwa 
a^ma aa? catert aewa a^a ant (Sealed) a^m caa 
at aew 'srnweastaw ®ca ana i 'Emaa lanme^m 
laaniE Accademia del cimento at Saisftfaa^ 
aat^r-fafhPta 'wianw^E 6it aitra'tfaltma 
amam ifl^faa am eiw i |3T<pt^ atwat:^ f^w 
cipreimt i ^ aiaas taf^tcat^artt cafefa afaatma 
( ata ^atEa §acai^ 5pt%an« ) 'sisfia^cwi 
atttwf^^'S '3 Eta faanE Praima '©rC'nRt 'St '5it<pt- 
caa^tE anrs a*ma i Eta aeat fataa ^wai ata 
lfam% (Evangelista Torricelli)—atimtfaltma 
'srtfa^mas ^aa^ faanE afaEf^ fEfE 5 rt% i 

%E 'srtf^ cat atcaTfaltma atca ca^ta afa- 
atcaa am ( Scale ) f?5r at i f^ca aanE 
'S5i*fft^ fa^nat fspf^ata ^rtcaa^a^ aaca srsra caa 
ca'?c5m ftai# ( Freezing point) © s'splatip 
(Boiling point) fim a*m 4* %ca aewa atca arta 
atfEa^ area ata ca^d fafew 'srasm ^a»'Em arsn ©a? 
amt atca i faRf ^ewa ^^^attR Ernwtarmw at<pcaat, 
Ett war ca^ia® E?nsr ama aia^tcaa ce^Ii ecw 
vsat amam^t anc'? wiata ?? t atacaa '^lat^a* 


* a^t-prart ammiE ^8 atiaat 
4 
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38^^ sjsf, >T<«m 

(357°C) 'Srm?[ ww* fij-sit^ 

(—39®C) f^TCT5?r c^«f I 5(TTOt- 

f?j®tRr^ qwr 

J<5r I 1714 stnfarfrsr ®Tif^^«isT 

38nr?Rs?T^ csr ^ T5Tt?p[f% (Mercury) aft^T- 
t5$f?I apcgq \5T ^Tl'sit 

fpf%^3Ttf^pfjn:'®^ 3IPIW I '5T^ >3^ 'sj’ra 
0l45i?sTm (c?rt^ i5T«iT^ ) anwtf^T?! I 5pti3r=j^S 
SWC^ '3f5TC^ ^RT ^SP ?FR[JT. 

=^Rr 'ssiirraitf^m wr i spcsr 

^5im ^Rr?r ^ i 

'SIT? C5ifSc?5^ ‘O’ ?r %RrT (zero) ^i:?«6 
?RIR I ^ ?RB?t 96° fs^ 

?Rr? I gfRT? ^T^Tsqr^^ i 

arrrsfrfi]^ ?T?tRTt 'st? ^?r i ®t? 'g^r? 

5f?r c^gT fSap ?!?t 35? 21 2 ° fe#T I ^i? 
arRiTtfiifeTRi aftfS wcsr? f|’5n<?' ^ 32° i 

3SItist^ ?P5ff5 3q5TC?JT35t^Ct?t f®3l%T 'STT35T? 

fi^TSlT^C?^? Pier tSfCf I ^C? 'SfC5T? 

gr$-rf%?f »jc? ^a^si '©t? 

100° feat f^c? :? 
arTOTf^&T? ?®f? 3i?r ^t? stt? iryft^ca^ ?i *r® 

®TCsr? afTCTiif^?—a? 'siiifgsf;^! ^g^c^r? fwi^ 
'sriT'at?? i:3fT5Tf5T?r5f i 1742 ^>&T^ i 

sfnf^^T'S? aar? cb^©i 1592 Tarc?r 

?nw#T artwifsitr? £'$1? ?r?t^ ^ 

RTCSfl^ ? (3?? ?»35^sn;?r ?!aTt affglCa 

^5T?»rT 'sn?® ©?'5 ^-ft? 

3?# f?i*R anrsiff^T? ac? t^f? 35 c?!?,— 
31 ?^ ?ccT ‘‘Absolute scale” ?! 351 ? a?<5RRr 
:nai'SRsne? Kelvin scale 1 3C'S >^1 (0°) 

5^ -^273°C. 'BfitJRT 0°C 273°A 

(A a 5 t ®5 Absolute feal) ^Tt? (100°C) 

373°A c3Tf«igcaTF cart^ Absolute 

^ 273 tartsf ?s?t® 1 

f?3giT^'»afC'5 5lT?T?9t'FtC? 3?? 3TT?T ^Rltca 


f 

^®T Tqrai? csrtJeisr® a[TRTif?t^?i^ 1 

Rnsikpf? ^ wafT? 3 ?? ?f§»r ^rat^c's 
w 5r? RTW C3Fra(TR ^TRi=r^^g ara-^t- 

f?®TRRr ?5?^ C?f»f 1 ^Tjf'SlTJR 51? 

?n'2f?5i? c5{f«gca^ anr^tf^i:? ^sn? c?©?t 
?t5j a^TTsai? 1 ^ rsrPtta® 

®T? ?Ilf?i^®'l C5f?Tf5niT5f-3? 3 ?? 

3?R5 ??r I 

i:5i^'asm?'5r?5TC5fetf5r?m (ANDERS CELSIUS) 
%fft? 32tro^?T‘^ l ^tl?5l=rS[ ’S^’TJiT^rt r??* ^[tR 
1701 lipStRT 27 R ®Tf?c? ■aTr? zm 

^’l? fst'Zir'an^ :5T^ 'sst^rt? 3=t^':s? C'SriTfef^ 

%5r? 1 rJisTfsT^n? arf?^ « r??c? 

f*f^p5iT© ?a? 'jTt? ?c?t»Tir ®9i5rT5Tr f?3»f?5m«fc? 
t'3fnt^T?^^T t??c? '3i?n«r?T? ir i wtt??!- 
?STCcf fel? ^RtTi:?? JTTJTT 3flT=Rf^? 

9(r?pPf? ?yR? 3?? ?JTW ?^? ?RJ 

3'<P§ §”^ ?TC?? ?a?f?C5r? I 

1733 c5TsTf>f5n5r a'Ft spmrs c?? 

3Pt?^fS £?^f=RS Pl?aT ?SR? I 3?^ £?v3nf2Rs 

3<Ftf*RP 

^R? I 

fSraf^n^a? c'sm%f?'9T? f??R ?fsrT stR^at^wf 
c^rerf??]? csrf^&csro artRif^tt? wTf?^T? ?a?rflw? 1 
fir^T? fef? csiff^a's anRTf?^ 

5p?R* 1742 f^cirflisT? i 

3PfR?^l^ anfSTTfiffet? RRS 'jft? £'$’f? aiTRtf^Bl? 
^WT^TT tRCOl^'C^R'an ?iSff ^OTC? I 

3a[? rs#®i:a^ ?t csreffTifri? injiTR 3pTRJT?t^:S 

3?C5I ?!KS(? 9/5 f?:? *3? ^ 

'$T? SICT 32 Rtst ?RC5T^ 5R I ’SIt?T? 5PfR?$1$& 
RRS 32 ?I3?E t?R ^5Rl»f»tlR 5/9 fRR '3®! 
cTiPEag® 3 ^ I Rrnf^t?'3st? f??R3 t?f^w sit???t 
^'^'3 c5r5ff?-0T5f esrPBra® anrsrif^t? '®iTf?sni?? 

gfsn r 41 ftaiTT® 3 ^? 1 1744 

25r 3t2I^ ?t3 43 ?<^5T? ??iR ^*T? w 1 *^ 



9rrfi6^ 3 

t^3i?r5iT?iR « t5mi?PF 3i*®rc3f5 « grn^f^ gi^grtc^ "sTjT5rtflr«!r” (galallth) ^ 

w^jsr^ ’85 :?rij9m?r Pff miiw i ^ i Gala-milk, Lithos-stone 

srjfiST ^9fii?R csjR^ cst^stri® « ’®isft« ^is ’ftsiRi I qrR5T?r ^ sfj^rw ^*131 

®<^5r^a*T^ ^RiTSTi a'lfy^ 'si^ ?r?-ii?r 

3iw?Rf5riif!?r at'-ltainjiir ^^wtfeR’sit ^rwr s^k 'sr w?? <Pi3r, “>a?rmT^” 

w^p 'sfTtsr I >^f«;5cpr!r (Aralac) ;nt^ ^5^ f%cw 'JjR ^3j^T?r ^ i 

Jtjr^ CxWtll'lf ^CsTt, 'ER C?R^ tafS"l'SrT’5’ 3 i^\ 3 ^ RWSRf 

'ssRaiJiwi'SR 5fsr'^5i5t^r i 17 ^ 

'srasfsiPH 35 ^^^ I ^ ^5TT ?rs 1 'yc^i ii^reiT^'jrsc^ 'fwrT, aniq ® 

5prrir?r 's c^. *ftR§f 5nR? iffsr ® '$rtrt srcsr ywm :’si*ft:i ?ra, ?r¥f%c?r 

«»ftFr?‘[t>n^ wmt wc^p i^r^c^rw «pr?piir?r 1 ^ 

fem^T'Sf c?5R ?rT !3r?r^ ac?rt^ >«i^ ■jt 'q ?^'5i 

s « 

^i?i ’I'JJ, iaTSTSf \$R « 'Eig?' v5rff^j^ S'^^RJrtaci'R 3FSff^^c*f ca?[stt 

Sofas'® !<c?ra? 1 a«?r ?rc?r 1 ^T?r«f 'aT^3Tf#ff%rf%:^ 

WR? 'sfijcara^ ^rteit f^tcn ac^«nir ^r^isi ^srr^ cstrc^ft ^ri \sc^y 1 

'sf6 !RfRP gpipfe^tw Rt»f5i, si^iFf, iifs, FfNn:pf2?mv® ^amR ^ c^T^ren'sf <3 c^:t 

n sfi, ^R'sj srtysT- 'srj rgst^ ^amR 31 ^ csfiRr 

^SaRR t'SfR f=i!:5i fpfws snl^tas 5rs^ t^^rr •'JSRsptfT^'S pw i ^"n 

RR91 'SRI fWT^r 5 P<tC'® SilR^^T I 5fR^efR ^1^51 tgRstl '5I5IC^'® 

c>n55iRi^ £®f?R sneftCR:^ caTtS^T 'sn^sri gita af%®r® 'asacit c^irp <iw'iapfrsr, 

»rt5^ cgwiii piOT I TTs^wswi ata^sf catl^JT '5rman®?ir (Coaltar) RR*it^ a®pR ^raSc?* 

ij*f t«irc5p wtR I w^ fiJim catllsR? 'sim^r r^i ^^“fw'5n?f%afaT®:Ji'a (Fractional distillation) 
v.m C3pf^^ (Casein) i 5iTar?ra ^[a isfca® t®# spri RRaucair '$ 11511*035 ?rtaigl ^3 p ^^amta— 

IRR ?Kai taa ^ RT^' ama (Fat) at aiaa sprt ^fifa?r^ii?r'$ifa®ani3ra«R i^?ai'$iraan'B?rm 

tifirgs 1 '«w caffwsT cat® aa cac^ '$nca r^it ^araR^ liiai aaa fwR 

■5rTa35 'JOT 3!<i:a 1 '$n?r ar«ra'r®T«Tr (Skim) ata aaf^® Sa’^afaa® aa facaa aaacw 1 carpal ar?r 
.flfa'Si ■( arama® ariasISa® ) ar %*ia 'pnwmai aRi atca 1 vsiaa caar aia® 'stSsr afatgr 
iia'Sfi^a , cafaa lafaca faRi a'lfS Rpf^a 'Sfait ^aiaR taiR® t'sfira R^aa 1 

Rca aa3p sKa aia 1 ^afa<a a®?'!^ ^R3<ric^ *aify&^facaa ^f%JfTta vs<pfl ^aa'^Tta ara—fa® 

p^tat a^ '^la'R R^fasi? f%at^a fipapqi ^ caRpan® (Baekeland), Rrat^ica 

f»aj8aTa ^ Rsf^iaa aia ara'iafe^iF mala^i f^i'^ faf^ RPf^ ^ ^aanijrjrr 
Taf^a a'Siaa lat-aa ai® ^aj|g taca® Rpaa (aira araraa assnaacafaRtJ^a) 

ai 5 J®fa 35®RR, caa;:'® waas®! lac&a (Slate) ai® vsia? taf^fiji® P^ffirt t®at afa'mf^^i® 
aa.—tara a^ a' 9 a B^eca® 1 'si^ f^a ^^lar (Formaldehyde), vst *^15 iSamtatar atanstta 

'®iaf aitasiar®' atfata carjsia 1 «ra iia tata^ iia^c® f^ra acaa'aia ata 1909 nfyfetiR 

aiaR aj^ataiai 1 1 900 spSiRi^ ,aa®fS a'ja *siif^ a^aa, aatataa 'siata ara. 

>9i^ RpHra •erifiisasfaf.aTaaTa ^acati^ a^a ma^ia) ara Rpaaf-spa'i^s??^ (af^ at Rfafarap «if»§ar 

Jit 64A, ««iJa1aii?1 wa, a^finawi-TOO 004 




105 


38 3T^«nT ayTi t^ q!.f»f 


f5inj 3Tnmn«f ’ ?m:>r (i' 'srrf^sFm- 

sn^i ) I «ii3r 

8n?r© >3^ ‘c^c^pwli^’ JTO’Sft 

1^ I ^ w 3® tjfc’frc^ ar^c^Ri 

'$15?^ 3C^ ^T’STO ^rsT©’ ^ 
r5ii»© ^ srm i 3^^?r f%#?i?n?r 

m ^rpferw 3im =rT, ^?ref f^f^^r^mi 3t^ 

^T m 5Tt I ^'j5?rr<J5Ti:^ cecer ('Casting :gri?r) 
a? OTt^p ?w ?r^'!5ii *1^ ???r i ^ 

at^ ’®r^’?T?r ?rtf ro «frat?r '$rs(i<e. 3?r 5Tf^§»R 

[Solution) t^f?r <35! ^55 '^fer 'sn^n ^ 
acef^i'® (Adhesive), sit ftfcsi spt®, ^srw, 

3 ^ %riTO^ tsr»f *1^5 ^?PRT^ twr^ ^nsi i 

3 ^=iRFTc^ ai-s m?rT ^si §9rii:?i srs® £\gf:?i 
SarvTT^ cvirgs ^5Ttty&^ :^'t«f5r 3^3it^ ^iqT;gf 

5i?T tsii:^ ’ais^l's^ S 1909 «f3=STc^pf<i ac?r^ ^pfifsi 

* <. 

&atc?r ^35^I^?I 5^^ 3^^ 

?n^j?i?i:snsn sTRsnsif^f©^ af^if^'sr 'STWT^^Tlsr^&Ti:?! 
5?? 2^?r snsi I 3«i^ 3?ftifi?rsT 

SIRpi5 ^51 I ®I?I siHfT si??!^5r®I 

Srer^itsiTsn ^aiiiT^ 

at^fesp sfiTST. ?v5r5Ti?r sinst, ^er^T's^ csii^ 

^JiTatstRf, p=r. g^piisra 

fT^isf, stgr^ 3'5i5|f?p >fT«JT?r«f ^51 © 3iT^t3T 1 3'5TC^?I 

sf^fe © STIR'S §a^gef©f^?T Ssrf^ijr 

5lTT5Tt5^ ^C35 CSfCtfl 'snftWI^^J I ^ 3tFRr 
sTCSfi '55IW ^5RpfS 'srfe *ffnf^r?F<T 3c^c?r 

^<Rp® 3^ ^ afiim?! ’^csr *j?rc® i 

^sPniw ^si ‘in^5R’ I csrsi?! c*ftf^ 

Pf65P?I, Rt"isi'5511 51?fsi C3jsrf5i 

isspsr^ 3^? 3?[ ?nw?r» ^ ^ 

swn’snstj ?R5fis 55TT<^ ^5r5n csrt^^ S^sflr—^ cjfTw 
«IKn ? ifT—^Sinfij ST'S!. '25C=? ^5 I 

PT?ref C3nW2% =3Pir5iI CSfCSP^ 3^ ^ 5TT, 

psrsrt^ csic^ 3?r ^I^i51 sit^sr 

3s1lrc'5^wa^>?r arsifw t*-rc^ 

ifT^y i3P^ '3ii«f^ I 35^ tsrt^^T 

a.^?l 5IC9T =9[T®Tsr CSrc^ 

WC5P 35T%stt^ 

iT?rT?nt^ ?rr5TT5rf^ sr^rar® asrtsi 'siiTfefa^ 3t^© 
j t^^csrfsifgFr ^ TTsn^ sittsr nfl? aiji^ 


^fwis ^ 1 '5T?r«r?i f^TsifS'ff ®it«r © mt’f mm 

sil*fj «T?I3I'$1 ?IT5TT?lf2r^ fsifim sif^ STTi^J^ 

^511 ^pTsr 5©5rt^ STW 5 tot^ 3©ter *rf J?t?i 
3TTm stTPTT sTtwei sfff w*»fr?r i ^ 'str® 

f3rc»isr ista 3 jt m'si ^ snu 3 sf? 'Sw:! 

SH5 wa CFf©5n siTsr i 3fS sm^aTf^fetsp?!^ pfw i 
3nca 35^5r jtt^sic^ ifT?*f5T?r f^?r fpfi?r 

irfsm ?[Tgf sn^ta ^psrs srfsi, 

^ ^ 2?si I in ^n©t ^ 

snsr 3^^ ^?r a?rt tmw?! c^Tsftcti^ ^msnt^T 
tsn^© (swTffffw Stretch) ijsr i atsifw 
3^^rr?r t^c^r PT?r©«f ’ra© enar ^»?rT srisi i 
^ isrnniii 3ci^ arspTsr © c^^it 

■sps 1 sT'^sit ac?rt5Sfq c?iTt*r afsm^r 

3?r ^ ^TT^TT ?RF’5I ?l^ SpSlttslT 5IT5I I 

;7T^®r ^C5rt5 csrc^p :=!rPf »rw. 

c^csRi c^jsi'Q i^©, siT'ffsi^ 3^? csri^t^ ins?r CEft;? 
©!P^ ( ^5Jtf^5P ) © ct^ssri^ \ £^?r srsni 

5 IWT ^T snsi acsn- 
'^=isiir (Staple) ^c?r stct 3ini^ 

csp«n:i© (Blend) srtsi i sn^tw af^T?r 

^T snsF, f%m5r ©f^*csi ^?r, 

'ft'Sf *ft^ ^ ^I =Tt, ®T^ ^ 35?r =IT I 

msT acF? siiT;^c3f acp siTsr m, sr!r?i ©to <5ft«rc5T 
tamsr 57T, ^Cil t1I*ICSRI SI'S 3C^ SICJJI 

snsi =fT 1 ’31^71 ’■enfy&iw •51^ '^*T 3nj\3p sner ^T i 

3 ? 5 r 5 T;Tn 5 r 263 “ tsrffgia© i 3 ?r ^e^anrtJT csr 
csr^csifsif^Jt csitsifS?! ?rRsn?r, 

?rsn?n:=ra ©t^si ©t 3 ?i*® isinsiiJ^© i ©r^i^ 

afirsTPs f^sTTc^sr ^T^eit^ii ©T^ sit^^rpp 

af%isrm'siT^^:Fr sin^T i 'sttsrr?r aT?*f^ 
latfisJTC^p© ^TSTTSTc^T af^’®m'sJt^©^3j sjen 155 1 
[ irmtei iTn’TT^^.sT csrt?*^ asicsr sRpf^ttF^ 
'sinsit^^n 3f^©?i ^‘s.afe 3 ^? ^T9ran?i aft^©n:^ 
©Tppf?! t^f©H >i^csn©fR Pit©^ ?^csr?r 

taifS^T atiTcsiRi :?fwt i a^sf^rsfi ©rnsn^i:^ 
3f3TC©?[ sT^'^rn ’ttir 26® 1 ©T^ tsfc^ ^5®^ 

cat®OT?f sf^sm 5pcw-*i (m »f©Tfsi^ ) I ©c^r 

©if© ©?F«i«r ©arm^T 

3 ^ csttISft ] I ^©^< ^RSTTflF© 

£©f?i ?y?n:© "sto ^’tttsi tai®?! £©flr?r 
gfti^f^^ t5pt»^5r^ t'^ ?tol if ©if^^r 
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WIT « 


38^ WJT 


'^fSsT C5I, C3PR ^C?TtRPi3S^ JSI^5, 

c««f?n5i ^c*! vSt^s w &^f?r ^r?r =ii 
\3 f^iSSTJTT^T^’TTSS^ WTI^ I 

>a^ *f?rt:“fw jsnfi^ t ’iRc^ 

2 vf;;it%sf ^i?r 5f5?r5?t^ ■s'fs^ w, i^t^t 

a^pf®'^'® ams^ f^cir ®t j^5i i ^nsof sr^f®?T 
»f%c® .a^'si ^51 m I 

w«ft 5ir^ ^ wtcsr csr^ ^rTt^rsT i 

<. 

ctTC*f cpfc*r ^ srif sfw^^smi 

;s1^®, vs^, wRitsn?i5r 'stt^T^ 

pg*f3r>'S 1928 tfySR'=*T <a^ ^f^TSfTir i 
>«iC3F •?rTsrjmrwr«TT ^?t =?n^Rr 5r?c'® ^ti'S 
9pit 12 ttsi^ racsf srt^ i 1940 
ig^isTC^T^ m'Slfaspt^ 15 C^r^T^—^'I?t^5f;:i’ ;tTT7 

f?Tni atfyiltigrg ^ 1 

5n J'®f% a^ ^TT^ersr fFfc^r.i.^ 

c«?re=3r '=Tt^5R’ “yi^^sr” a^^ ^srr T 

•TRT '35It'Qrsr®5m?I « tsff^ f^fS(5r 

t®f|[ aftc^ 5n^5RfRt ^''ujpt^i 

^a^TsiT 5WT ^i:®! fpfCiT 1 3PC^ ©^9npr=r 

srti® sjrti^. ®T^ 

«i;:et-*CT <3 c^^psn^r c^ f%%w®t 1 
®«fq la^jsIS’rm ari^©^ c^c^i ®icpfa f^f®w 'jsrwf^ 
SfTl»&^ ®T^ aa I 'SWa '5rt<PTa <3 

'8i«ra seict 1 

spsf® aiw^i 5?rT ann'Sf^’i® 

wH’siei v3 wt 1 ^atpfa 5nf^ 

«^^®t, *i1% o ^J?J?^®T 7f?Rwra? ara siTr^gs 1 

1950 HP^r»pr?j an war ntn facn 

anslacnr Rr“f'ii'5eTi srar^r -sTt^rmn na © cawins 
t®tn ^ac««. “t® cT^Ti^ stir's 

RfinT nr 'g ®Knn -in® a® 

^®Ri twfnnasvs nT'^Ri var^f can? 1 <is^ ^ 
ertca E®1nc® i nnta fnf®^ a'sn (fnc»m n^cn 
^=n ^Qinn ) *t® mtn facn^ n?jT»t £®% j<® \ 
f3p® ® fa=3n%an 

nttaiKica ^ at"^ sr^iw ^®i? nm ra ^ri^ysf^snc^- 
^c*Rt ml^T in^® rating 

vflnfsn® f^« i5«r wT®Tn afnsrt®! ^cn 1 

nnna f?^®ynTn!?ra 'sic^ fwfnni^ nnnrtwfn wc^ 
?TT«[tW af^n a^ aan^tn \ 

/ 


cflwsna c®t (?Tcnt t'^ i?a 1 ®inan fram 
aT*r, srra, arf^ anntRtn nra ^®m 

mm vaan ^ nt^ersT—^ ^ faflrs^rsn 
^&af®® I Tja at® cntntn cnfan, an=T—^srcnn 
nfl'J^^r cac^-wnTsT a^K 'sicw wt^inm « 
a§ispiin '3 nitacan ai:?n^n 1 srr^nwn 

naar in'Tni nr 35i:sr a®T®T?r caai fa® 1 ®t5t^ 
a®C 5 ii:n 'Bicasp aan inTa'^nT«i a?a*sjt«fn 'snw 

I f^ ai^«ca<j cnTirt « ^r®r:ai srsrr asn 
at'snr '^r'^ar a^cn 

mni^tn n^T aw 1 ®t^ »fEnffef^<^aassfa wica 

'siariwaR nr^an ma^r caati?:® (Suture) warta 
'fcsr nr fatsa^n ac®r nrni?rn nnw 'jftnr'^n ®ia a%® 
at®a ana iwarca at^ercan a® ^t®r 
mn 5 ?T® I atf^ n^raran area® ^rca wa?p 
af®tii*aT 3?®, w^siran ntca ®t n® 1 na 
caTarenw t®w aT 5 n?rTn ^rc'sf enfa a® a®T?i twann— 
fnt*ra n^cn aacH a<s.ar fSt^ten,—taatia ®n n® 
aw an J^mr f®fa a <^3 anr an 1 ar^cair 
;gc®T >an< ®rfr 'ai'Sf taarca anra a?^a 1 f%a 
fata ai5 nnw nrfc^g .aaa 'ssrtn arnrna ^!:®T nr 
tnaa ac®w® a^an ta^ i artaa at®! taana 
cn-ft ^a® vs nrnj?r® i f^can aaa 

ar^ca £®^ 1 ai^atan ?r®Tr®t anin afnf®® 
f^® anc^a awn® ^rwrn nan® atta arwr-get, 
®rn nna® van? af®a®i an^ vaaa ar^atan 1 ararn 
S®fnc® ar^tan annsrn 1 nrtnw na^av 
nt^^tspcan ^"ar® (Rifle stock) waa attaa fata^ 
£®#l I ®tn Saaican na f^artn ar^atan caratn^ 
ntac^ ®fa tat^ ®Tcan n?PT nwen vaaa n^ar 
f^ ®Tnt aia ? at—^®r® a®n j^tmw 1 a® 
cnafnaw ^ £aaitan war fntaawitn a®® 
a i i ^ atn n ncatSa^sp wntn*® ®t^ aara nanc 5 1 ^ca 
wnenrg ^ -.jrgpji ^*at® sn^ 
fntaa at® fcfca^ ?®fn 1 a?® nncaar f^a 
®Tt® 1 

ca n® i?«TTc®n a® a® at® arm .an? i^a® 
aw t®aww af%n?Sa ^ ara ®w fac^ w^an 
t^n^can 'war*^ ®wa^w ^fw^awtan af»^ 
at ^ aiRt f^ n ®t^ ^fw^fatfn? nfttw 

< 

na aT®aa aar?® £®fni® atilacan nrnaw owas^ 
nt®w t aw^® faam, f^tf%?a, ^a 
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(Cams), >a^? rsrfSR 

«n&'3T, «fT^*r ® »(^ 9p^i^ ?^5'2J iS^rsf 

^551 ^T3!f^ I ^?tar ^1^5R '®^ "ft® 
^51, afg ^5n»IRI«f ^Efs^T'^ sn^COf « 

eimrc^ *n^ isfB w^5i ^rw i ^nimrei 

^TT1 r!pf^^m'!T-ii?[ a-^ 

* li^ 

aF^ af^w *if% ^sfu ffr<^®Tc^ fiw vSRs 
^ m I 

-src Util'S f^f 
ipmci ®T?r 'siw ^vrcsnsfj 
© ^f^?lT-5F?r'5n5!%J?!^ 1 SW?i ^SltT^T^Rl aif5=g^© 

1 ^T?r«f C5fC?5^ vS^t Siyft i 

iigt srrwTi^# g i9R[ FSPK^ ^r9®f © 

^iT^n?! ?[c©^ 5!5?it 5ira I wri, c^it^st^i 

sraT?»f. Ri%© 

51^ t^%fT fpf!:5r t*®# ^ i 

^T-sjTWil ^^IT^fRnsf^ ’SIRf g->9^ 

•^arf^fet^Rr ^'SJI i!5«ftCT :-I5TC?5 2<5l I !J?RI ^n:*fT 5T^C15!:5r 
^’ii I ^T[5f ?ir5ft?if^^ j^T'si 

at%iifsit5R (Pollyethylene), i cgf«ifir?i jttw «rj^ 
5r?rsT (CH 2 CH 2 ) af^m?r 1 

-Sira a'^fRT 3RI5( CPCiT ^ 

^grrf^csp^ I ^mTc?r vst«R 

5r^ ant^ ^?r si^r ^ aT?i cwi 

I Tsmv^^ aitRP® tsr^^ '$n?r® 

^i?r ^iT'^Ri-sffaT ( =n^=r f^ra© ^wm-sif^ 

^5115 ) I iRRFRr csn;^ 

c^ vS^fJT £igfgf afirfvfc^ ^nsT ^t 

%?! W5 I 1*1 r?f^ 1?C®? vatsf^T 

5T5Tt^cS ^iRr ^^^rRp 1 

afeflr^ rni? (^w)i^ sTTsftw, aw srict 

^iRRT, 'iiTii?f?i' ^Tw iac«5. aiw ^S-?r 

5[t^ car^ (rain covet) aietc^s^, 'snjT^ F<?rt Ojarw 

'®i^ TO (watw t^srert, «p? 

^'55tta 3iTa^ ) a^Tg sftata wtan^ca?r 

tsfws vaaa >si^^iTjf 

a^taciRi fa# I ^T^35t©?ri ^fsFcsr^ faca^^ Ea^r^ 

Mk 

5R >af?; afBrfacJT i w^rfc^ aTwf (moisture) 
Rn*R* ^aTPTTR fwca 5p?fa5i#?r aferf^ fa# 
ia©5n 1 e'sknstrp© (Floor) ^si^a^ca 
damp proof spiri 355 i a*® -swcisra at^a, f##a, 


'^iTca*# aa afw%a 1 cat^, %3i, 

at^sTT (Bowl) amf%, e#. srmt atfl, a^ta, Eaaat 
f^at 1 ^ af^faEa 1 'taE*Rf Eaf®^ sna aa^ e^ 
aaa afafaEaa.fataa arta ^l^'Sfa#a, WEsra Eansw, 
Sanaa aer, iifai® at ^tmaafej '^la, asraa allt^ 
aa aanaa EasfaasjTa Eata^ (Resistant) j .aa^t 
wtEa fau^Eataar f^Ea ^Eafga^ Eafasnaa Eatsa* 
(Insulator) 1 TOta afstfaaEaEas ®tj© (Fibre) 
>aa5# 5^©sT '55 faca E'5?F-i^Eaa ?<e^, 'saa 
aa® ^E'sr aifaEa atf aara 's?Tvt© sn'^, 5f^g #fer^ 
Ea# (Trawl nets) 9if^ifsijEaa^ ^jE'sta J 5 it— 
5tf*fraaiS)TEa irtf^Bar :5E'5t atEa 5tfaf#'5 ('fs-artsta 

35E'5t ) I 

^f%f^aa >n;5r lasffaa ^at ( aa'at®4) wes faE^ 
ataE5i s?a afsr^t^fasr EsFiait® af^aia (P.V.C.) 1 
>afsf^naa (CH^CHa) >5ia*#f j^^SiE'sr a?raT®i 
3ifaEa wa 'snaara iias#t Ea^rfira ^raat®! (C H. C HC L) 
^ j<a I ' 5 Ea EsPtfaa ii#a f# Eat'Sft^ 3pm 
^#Eaa msr^ ^a 1 at ’ffit'^rtf^ stif^, 
’if^fsiEaa E&Ea “rf^^ttsif vaa< 'srra© a,® atEaitnf^ar, 
afSt^Eaa aaaa?a ata^nraa E^^Est af# aaiEa f:5t, 
atft^ caEa* EiEa 'stt af^taa 'sita ®if%'5ttf^E<F 
'^raa®' TO aia at 1 'sjar :5afaS'^ ?fTf»#a* 
«<f5Ta'B#H, awtaEa ana? aEsr Es^a (Dacron) 
'sr^^ttfS E#faf^a 1 aa't'^'iEa ^nataa 3 pr 5 at anaa 
'jar ?frfy#a-—E?ff%ata c'sfa snacw at 'stEaRPC^Est 
awaa am tar-p Ea*ft anaw 1 

'SEa atf^Ba^ fica ©aarar atfttaa aia^aEatsfi 
Otffaat aa ataa *f^E?t fai'sisr 'siEsr '#^\5 ^ffy#^Ea5 
'statEa»fa aiar a?rat'Sra area 'STEaar 'stEa^E'SfT 'jsiWEar 
^ aflpa arifi r'anert ^e^^, ata atat "stgi ataa 
if®#«ff% %E?r atE'^ j Ea’ist 'stEr'RT 
EjfE# EastEvs TOE?, 'sfcarewt ?mfHc©a asaiftart 

at ' 5 t^aEar atfata E'sten ?e^, ^fesr® tnf^at, 
sTttfa^^, *mat, asati^ 2 f^^%Ear asnaa faEaata at 
'snaaa'a afrosa area Ea®at ?e'^ i '5it ?ftf^#gr 
'srt'sr .si*F asTt^sa ?f^ anat? 1 .aa #<§,ataEa 
aflnaaiacaa '5a aaart ataE?, 'sta ^ra f^a 
fa'yia ' 5 ' 5 «nfa aral aa—^a'^atfa at'fff a?a^«f ana a 
sraf'? © am# ata^i 1 





?rT^ ’®nj?w a'Sft^T ‘*?rm 

3pc?r (“The king is dead, 
—Long live the King”—iRf’T SRttr 4m ) 
—CTT^tc^ avn® mif^fsrsr^ 

(1656-1742) srrs WirT^»rar 444 ^^Ksf 4t4T 
tsTcera srsps f4^r4t4?nsfT4t —‘‘4n% 4tsf^4, 

44%—^4 msf v2l4T”—ai|4*!irt 414 4t4 
^44t I 41Tt4 f4:^ 404 mmi5 4t4R4 4t I fw 
414 4TC44 44:4»<5f® •f'ST^'S 4^® .a4f4T4— 
3P44S4T 5414 ( t444 a^ f4t»f 4 4) 1 ^ 

4RC44 4t4C4 4SC4^ fp0:44 415 t44t f4t4 a4*t4t4* 
4nt«T4 'Sr^^pf f4^R4f1%4 4^t ’■444 4ffej4 0^, 
4l4Tl4t4* 4ISif^K44 ipT 4>I4 

4414 f%l304 fWT?4 414^91 Sff^C® 'Sf44T4i:4 
4J4t5 >a4t 1514^ 4C9f f4f404 4T443f$’I15I 
HJlp 9r4C4rt4 £lfen4 5C9n? 1514^5 4n9f'Sf^ ^41444 
(441:4^ 44^ 4041:44 414R 44 I 

★ ★ llr 

1 910 4W5l:’'44 44 4Ilf«4 44^5 40414 404?? I 

C' 8 nifef 4 'a 0 l?fC »=(4 40C^ a il 4 S 55 % 5:414 I 5:44 

5ofsn:44 444 54f^^ 41, :4?P a:iT!:*T4 C4^2f^ 
a^14* 4*41 :444 i:4T41*?4i4 ?54f4 4?^ ^IlfsR 
44 : 4 !^ I 4Tlf^ 4414^^ 80^4 404 :4:4yt 

4144 Wt4 404?? I 4f0'3 'STStc^f a 4i:4 
fit4 41 1 4?1'®t4:'54 ^4*:^ 4:«4 

^44<^1:i5 540 44rS 904 :4 440414 44109^ :44t 
fowf^sr, 404:4^4 4C'5 :4fil 3?Ilf5T4 ?0?t 

'®i4i 44 I 1682 :^ilf^f44 aiso© 

45114 a^ 44:4515 4^?44JST 4SC4 S 4141 f%4t4 45W 
804 76 4^44 ®)®4 ^:45 W«0 404 4?5f%®r4 I 
4iwf^ 4WP, :3d5 W45 iii^ 44m^4 4^0 ?otfer 
414 4)1 4W m« I 

am^onr 44R5ij^ ^^^14441 41 «a:o4 arspf® 
4«4r^ t45S4%44 ^ 5^55 I f4f®4 

t4190f445 9n?1w-f4#»14 490 414, 53^iJ 
^4. ?»n5 15 IW ^4141 :4l4'®4:554 4l?»r \ 

>a:44 sroftjro 45414 44 f^sm4 44 —Eliptical, 
4141^ 4lR4»Sl 441:^ 44C44 I W44 ^OtSl C3^^4- 


’3fSf?$4 > 9 : 4541:4 :*f4 SO®—804 451?l45lf5 

44 '® 4145 14:45 411414 5ra'4 f4R5 ^sf4:4 'SOW I 

404:51 4_4R5>5 3144 I^CO'4 WWS 4im 1544^ 

>9145 ^51 OT414 94t 44:5K1 ^^51 :4414 >94 

41414 41^4, 41:45 f4v&f5P414 4511 44 I 94 

41^^14 4i®^l4 4044'^ 4r?*rRs 4C5t “m4r’ I 

41441 4_4:?F54 44:^4 tot^pfei^ef 41?*r ai! 

(4*1151 ^1^(4® ^ 41 :5f!^ I :g:4'4 451:^ 40414 
40!f 4:4 4^4R*'54 4 ( 445 ^ SI1R5 I 

^44 SIP'S ^®i:9f 4 ^ 4 : 45^4 00^4 40*1 404^4 

!R?9 414—94t 94^ 945fS 4I?»[ (^(4® ^e|? 4 
40^14 4144 45Rt—Wl4®i| 9^ ^4'4 (44^® 
fpfR5 £141(4® 35:4 4IC45 I 

35041 (^rei ^OfSTO 4JIR5<5 4001^ 41?4 
1986 4l(5T 0504^ ?^41 41?4 I 3g:4'4 (OR5 

9(504 40414 444 ^(®4:4I 1 982 1 6^ 4i:#T44 

40:4f^4 945 ft 4144^ '44SI4'5I (o:4:’?4 I 

9414 350(514 4^4m5R5 44 ?4’^:«14 '9^41 

945 :g5lf445f%® 4(445401 :o«4t 304:^ l 4®® 

404(045 (41^10 ® Sf4f®^l4 04®4 :45|»05r 

«. ». 

3?Tlf5irgs ^gr4 414®! ®14. 41 94 40:4 ^40® 

51®4 3?4fO I 9 f44?4 ^1(4451 4J141?5'|4 NASA 
(National Aeronautics and Space Admini- 
stration)-94 4f4pmoi4 International Halley 
Watch (I H W) sif^#® 3?:5r:5 i 4^4R5^ sr^t- 

45tf? 4r^OT 41410 4lf^ 94 (of®® 444 4tSr:?4 
iSf-qj ,340(445 43?145r*1-4IO ^4:45^ (4R5 

9 ( 4:4 p:5i:® I :4if®!3it :sn:45 Vega-I « Vega-II 
a 44404 f4?W ^40 :o:4 4551 40*0 4541 414 I 
'514*0 ak Vega 4a4lo 'S^ 4i Venus 04:45 

4(^41 4S?4 3?1Tf^4 fO?® sOF^f I 9?11?r m^OO 

:4IR5 12® 4^t4rpif304 ,3 4?:44 (’85) 391^1^ « 
41905® 01:4 4Il(«!4 (F045 4rtn4l4 41411 I 

9«(51 10?1 31^:41:44 4s:445(g !Of*r 945ft® 
European Space Agency 4141:4 ^irferai 4jnR»5 
44':44r:e(4 ®01 GI®TTO OIFO 945® 44143 1 4410 
4114119) ®90^ (1985) 41:4 ®<i?HJ5TC04 4^45^401 


* 45CaTF1I4 45C9W 4if9l4n®1-700 009 
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^Rrt^ST I 

sra^^trsp lasfg ■sn^r^i^sgtsr a^rctfj ^ 

JIipaRT ?wt J^'SF 5p?rw S^K 1986 %% 

artf5 ^ItCTT a?Ttf^ '5^%'WT CSfC?' ^TSTC^ 
5rwic3^ sTwr ®«*n ^si^war 3pijn:=^ i canrar J5’Sc?rT<?tir 
■snjnm^nar ‘%'sc&i’ (Giotto) tfj5icap5?r 

ft(S(»'VlM an capc®^ 100 fap* f^g arWl WCap 
5f«£ff5 3Tai*if 3?fc5r i5rt»fr ^ ^rtw? i ^anir jgnfsT 
^9raHi?3p tap® ^c?r C5T^- 

3TW C^giSFSf^s f^aji?! srtan '5*ifT :^'SaT ^CST 

'5IHT ^?rT 5iT?r I 

^ art^sn, ^[irfarar arsfi^ an ^ama^y 

famcn c^fc^ nrar^n 'wapranai 

CTnrar sjtn:? i ^atanar^ n^srsarn '5i^T*f 

isreap annan^n innap^ y^sn n?sn:^ 
a?caj -aar? cwiTf^f%^if^sf«f srrn f^rpp'® cn ni^taismraT 

’^sn isR^n f^caarar ^naait 

?iirnT ^^=jn^a=r -an^ ^sii n^nap ^ i 


33T«T 3 ’^rssm 

viif^^j ST^em 
( afan-rsi ’85 ) 

15i1»iwS fansnsy OT^rwRf iJ^artn 
2Rnf*f® I vs^ nsi’nm ait^BrT a^tnm 
?iunni aar< n'>sn:ap' far^ 

OT>«5FCpRr aawtf^T <itT^ar i notary cntrap^pra 

■sitan ^ncw^i I 3jw*iiPiapi*r' ^mnatsr, y^ny 
ly^fsrma, »a«iTsSt i^cttawym, ntanr ^Tt*r®«. 

?nn, f^nn ■ aang, 'WK'int “nasFj^^i 

(an^nt OT»r). =ir?rm mar, <jnwr=na^ 

ntn, ^nn 'sST^n', '®rf^ ciF^a^t 

c^cnsana nctTmTama, sr^nnw 'SHtf^fansir yfr, 

'sffTs ar^, 'srafn eiF'aia^l, mra, arysanma^ y^y, 
ftnwTf® C5R. ?3pn?r««'eeratar ^'=1 >a^< yntcan 
®rtaqm» I 

^y—6*00 fetapT 


f%¥*rf9Fff II arafteaqT«!f ^paj^ 

7RI5T mart f^mar « ca^wsfU!?^ 

a^lf^ I -smy O’OO ^agsT 

•» >i 

II arafte^Ttar 

'Fiai'jyarp^ anm ar^tamycarar 5rrar®1n 

ar^^ a^ syy;^ n^aypfn's?—^®yf*fapT?«r ay^ni^ 
rnnmr am spniPrasj i y^ny j&'&o fer^y 
^T^fT^'Cf II mytsr«y5® ^yn f%iayyfjyf*f 

an?i<r wary ^^lyysar ap'$^'33§r af^t^ ^ay5^i:efay 

*3 aapf%g ?r«fy0T a nf^ ymtsTJpan i 

<. 

nny i>t7-*oo tyani 

ysiW^rterra ll ^tymn 

ayain agya^n 5T*f:ay»ftmsf^ gaty!? amayyy i 

■jpgff® fey® 1 nny ::i8*oo ty^ 

^^<pn y?iif5r^j9 gysn ii f^yy=y^f^=ma 

me^aar nwy ^wy nyfeysyar iiar? syy^ 

\s i$jy*j^fjr^ nyf^f^y^mai syf^en y are^ 

t^t^y nif^wyar ni'sy^ narn a as^ry^jj i 
nny ^'oo Bi^i 

WTW?r«r¥g II f^r^^nyararg 
ay#|si aiaicy^ arsf^yyar^y >aar< ym'sshy nnyy^ a 
w'tayfe^ n?sf^yay yjyan^of mnypin i 

^ ffes-n^aif%r<5 1 -^siT to'oo ty^ 

»ff9l5?r II anai^yyar mayaa 
^far#g ysfsirapaiy tarmi ipayf^m nrar cn ipnn^ 
aptar sfysflfaranm^ asy^nfn ysrar^n c^lnsm 
yjjyar P'sy'^apyar arq'siy i ysyny q’®o ©ran 

•w 

ll arait®aiyar 

n 

’^y^pfyyar nn y*ymii n<f^« ansnyEiyy i 
•s^\ bo’oo 

apiniyfiai: a ynyByaf ystny?!*! arg cayyy?, 
aysfSyyni'sy-b'y 

fSrwntap® : ^ apmyy^ cviann 
fgayysT n?r<^ 






5ps>fi:^ fSTa^jf^sTT ^'3f'S f^fiRwij 
fjratc® sn 

^'5?iPT'8f^ ’ic*n f^c»R af®f*fR- 

:5rmi i 

1 ) iSrST^^rtw^ 3?C?r 

3i^ft*f sr^-\5T?ftCTT^ wif srfer^ 

^^Pps® i:5r '5i®5w<#’iiaT ^wfewsr 

(Building materials) am 

arqimt (Rarefied) sp'tt^p 

P5PI C5f«fsT ^SJSI^ f3IC»f^ 

^acsf 'srfe ?iTa 

I [ 'snfifeTJPt am ^rt ^atm 

?%?r fWm a;^ appt gR-?tfa t:®? fa^mr a^ 
afir^j® atg ar#m wmar^r m^rars 

sn? amm I ] ■ 

2 ) aaca ^ ( at ^lastfaa^) 

tmtf®sKa^ facaa anaca *«taaT« ^ ( a^asa at 
farmnata) ^ fa^® ^?a®fa a*ta' 

at^jwt ao? a^am»^a wtana toe? i 

(Remnants of shattered worlds) i 

3 ) Raraffiytraa faf¥^ J. H. 

Oort. 1350 sp&TRi atsra ca esftawt^a 

8r:35?r a^ataa satm it^ l^^aT f^t%^ arrest 
(^ata amc? a^am^^caa fa^ ^rata (Vast Store 
house of Comets) i aa®f ft’trfa'S ata?ta 
(Deep Freeze) cataa artaata caatR^at 
aitc? ^Fa asm® iiasa® faf^aa (100,000.000,000) 
a^acas^ i vst^ ^sFc^ta 'sra'fta am w ma^al a 
aamrea arat^ artatciia aaps—® 'sra fa^pta^ 
arm aa*raa a:at ^ata at^ca fafa® 'sr^taa 
srm aw atf^ ^taam i at^caa ^ aara isvs 
af^awa l%«m «taam ^ata cal^ f^f»a attest 
ai^^pc^a f'srm att^ca ajitjaitja ?asr®^ 


aia ^ iia< lataa af^ ata i ®aa ^tanaa awa® 
( 35 a) '®ttaa ttat^ atcas, anm ^iwa 'sfcata* 
lt§ 'atta sgtaat f^tcaf 1 aw a’^''^ 
at? at? a^'taaact® tstwa ^aa atrfe 1 

arta S ^^afaa anas^a ( t^a ® smwa atat) 
sjtsifats iia# fafaw§ as^aia ^ 

^ >aat ^ sft^a* ta^a asm j^at® attas aamstjat i 
^^m a^cas^aa to faf%^ ac^ 'sttata tsrmmt 
^tffftat afaata attc^, aat^^ tsj^ai c^a'sua cata- 
ataaicaa aaai 1 at^ c^as ca^ as'^aia 'staw 
?n3f ascaas *n5 'sitaia mpt ms^ 
5I5F sns ms]f| aftatsa—ma asm tsrtaa 

^eftaata tstfe artsat caa^c'sta atsata^ atm ^m 
aa^ s^m msw ai^Tacaj faf*^ am tsiaat 
asacat i<^<i %y^ftata at ^a (disinte¬ 

grated) way wsTO ac® amta alaat^j^a 1 
4 ) 'staa iiasfg atsata — ^tatiaa fat^ 
a^ijs (tsftattaa ^) tjsrrattaa^ ^tataa (Our 
Galaxy ) a^^mw waaaw pertastw aam 
aam (ascaas aar at toaa a<^aa ar^a) fat*m 
aiatsftaf^as a^fa ® ayiima aKtsfy a?r 1 ca^ 
a^Tsfrafeas a^t^asata aay to aT®am aaa 
tstias^a i a^§t-cawa fawa TO to 

a^\sitg^ j?ta fa%a wasima mtay a^aiwj atw 
tafawamia ®n*r toa aT®at asm i 

a^ianw aaat'STRi t5itwa»<^i^ ^ ajiw^wa 
»9i5 aa atsaiwa mst=ifg ^saa^f^atro 
aa f^ atjJT—tsm ^aasat statfa® w a^aiasts^a 
tsfttota tsrtuftfamsiasta aytaiai? Ra 1 ^a' ® Ptsra 
fatsy ^aa ® 'sic^a a®, atttsa 'strastw araw ^taasta 
faPppfe aata tsyifawta vsat aatf^mta tsrwa- ^ 
afaaat^taa ata ®taat ^'pstfaa aataa atgi? 
aj^ms^jat® wtw ata, mat wa, asm? af%saa 
^m iiat 5m^ tti^TOtacaa amtto toa aflr- 
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's #?rJT5i«in 


I >at5p^R?i fjrmR^ I :i«r?'s 

armt=^ sf«[-^9fac^?r jsifRi i 

fap^ WC151? «rqF^'g?rr t^rt^nsfstc^ ^^nsii gro^R?! 
^ 955 ^ (plane) i?5i jtt 5T<f 

an?r^?r *if^ spw^Tisr pw, 'situ «f?rr3i^ 

«'®rRn?i® tnrc^i^ t^'wsn:'p?r 

*n?r, C3^t?r'sfsfi^ 

.^<^*Tf^?f =!p«!rn:^ cpf'sw =it 1 

fSfWI 'STTtr^fSp^ f^T® 3?CT^ ^sHf^-sr 

?HjrsfT«Tf^ ^sftPfR ?5;5r (%%w 

'snj^ir’f^ri^^r^ c^pf^ ■sjsjT'srrsTf^?!* c'sr’^^'sj '5"’® 

(1^< 'SI^^T=t) 1 ^ gf^-^9fSf^f5T 3pr=7 « 

37^msiat?r t5i *jT?rT^f^ ?ii9fW<i 
sicSi? 9ff?i^or?fr:9f 'm J??r 1 

»fcw srt'airi ^ttr 

C5|tg'5?ef<^ ijsrr f^Pffgrwt's 'siTf^R f¥f c^sr 

3II '35TCPR 3P'sjf^?r^^?r ^ 1 

CF^T^l -a^? ^RT «r^cr-^®fTTfT^ 

-Sim cipf^ri® *n5i 'P«r57 

®T?r c&T^mrr^ sn^jmef'® a^®T ^*T®m ^p^jt 

I ^’'T®t=T csnv^?r a^ ^«t isjt^n^FR 
^5fT f%!:^tw»f I ®i^«T?r '5iTi:«TT?r 

W2? mif :^*T®ni ^f^5r 

I t?RT©?^ ( ^TyfCsf 

(Comet) ^sftflg '$rsf ^t*!n ( aW 

Kometes^Long haired ) 1 a^ fnc?ittHi:*R 

Rst9 ^?5T f^§fiP?n:sT. af® TT^IPCfT 

SRVg® '$l?*r, 'SB PTil^nt^f f?Pgi;T 5T^ ^ft'S^TT '3^BllI=Rr 
^twB* ^tt (Halo) ®TBr (Coma). 

m=r?ptT wm®t?r si^ 1 a«[:i 

tswf ^ ’2SfTi:5 'ST# ®«TTmC:B 

#*n 'STST^m ^5^r?r srsiK^pf 

'$iTit«rj ctfT® <wiiaf?r (Vast number of 
small solid bodies) 'sb’mb^t asp^g's 

'srw (held together by mutual attraction) 1 
5iT*rra®rmpr tfT^en a'af^ arsp^TB sb^pJtT'st 

smsT « zfjsfB ':?iiT®#*fT ?jf9r (dirty snowballs) 1 

^ ‘E=mT’ '3Sl<»f ’«*r^ sfTT5r «IB ^rjCSTT I 

'®rPTW aij f=rt5fff?rm :gt '5r<*r®Ti??p a«r:T's 

ip?PT^ m*nsi1^ z5?r !5i 1 af5c<p 

Srcn^'STB C^HfT ^Iv *11 ^!if2j*'\^'S 

^ WT-SJ®!!®?! ( I i;*I 5B 


«j|si#?r a[^?r ^5iE atm? 'sra cm'zifT csfc? a^ 
’^tr's^T ’'PB !Rt*B ^ffTsmr '5r% Jtsf«n 1 
1861 S!*^®ti;=>pr csi-zr^'iRi'^s^ 3iT?!t 'zsimt'B 

B# c?w PEPtetf^sT a^tt a'S %T 

t3T^ 'zsrtcerK's sim « sTt^sfWB ’®rT^?T 

’flu's, zj^iRS'j^r f^®f^5f\s %r 100 

'STt^tzffg =^tC5B I ^5iP ^Rr tP^ aB 
BT# ( 4 C?P# f^swrlfsT^B ) I C^t®- 
«[Ti®T f^SflpmrTB ?m5r 'srm g a^^p 

f^C5nr^i?r 3^?r i 'STto '^b^'s 'sh^b* 3T3t?i afTBs 

R I 'SCai 51^ PPRTT aft 

csirsi®!®? Rart srrti 1 *rjsii?P'f'?r'8 m^T?r 

9rf3flr 'sri'mrpf^r cpcgr® ^ i?5i 1 

'sn^i ?n? ij^'siRP'jg i::q?T’'rT c'st *fT$r«fRr ^rt— 
■sfTTnsi 'sn^ptRT?! cpctre ^ 3 ^ 1 's^ ?T*n 

spfeiT 3P5 1s^TBsTsm^r 'ZTt^r 1 'stb 

a’s C5r ^?r fR:5r 'sranPB 'stbT'rj 

( sJZT-iTwaTfpr) CPfaiT sim 1 pyr^'^srj^ 
f^iBTWC^B f^’Sf^tnpPB CPZ?T'g'l 5IT '35n^l?I®T 
cafrgr^ Rf*f 'SB IBt<lfI STB STaf'^f Jf^RP'gaT 
'5lTt? I a^ CP®®I Z5t^.—'STB <PT1BS 

irm «>fRi RT 35nf^ '®iT3tc^ '$b Bpr^n^ 

fffC5I ‘5B3frt=l’ ^ f^®fiP?ni3B 

5iett5l'S'5I 'SB SS^T^ CafT'S'aR?! 

^S®! RGSr Slttl I a^ 18 

cp35T?fT JTtr, sifpt'3 a^ ' 6 i?»r 5 f®§ Rfarps 35 ^ a^r? 

^gcst ^i9f -sK^ '$i9(T'fi '3 Rpi'g^sr 'gf^ 

'gsB at'yji;!? 1 '^?>t<pif? aofi^ ^ B^Tsit?! 

'5tB '5rf^ 'Strutt**? '®b rtw stferor 
5n5i 1 a^ '$iT?r m 'SBtfIrs srteB 
'SB 2 rt«(^^ '$Itwrg* *lT?rB STOB 1 

t%?rTg*f% 'spermai ^'S ^C'S tarcsjp'i^Rr 
'J5r%'5B ^ST^ «rsfB*'5^t 'stt'B 

C^#?PSISI 5Pt®PH C#^'SfSTPS?I ^'Sir 

sncs « aiRt»f f^'ST »(t'5?f 'SF^CSr 1 ai^ aftTP^RB 
SB-taazjTfpf '351'JTTtB 5TFT5TBt CarSTC^ sfip^W ^iB?r 
'zsi^TTf^'s 'STB arir trsit^ctB 'STcar 

'ST C'^t® '5i[T I '5T^'#BC=B B#B 'Stsf 'SBT 

aS'S ^'8T?f 'jf'^C'9 fffJt '^®t?I I 5FB 'STCPB 

“fS “T'S ^«.7B 'STKSBPB 

'5nf^'*i tK<?><'SB wBtf® f^, aBPi'8 sns' 

c'S'srfsT 'srcficsf B;?r 'STB —('js P^T»w®TBf b 
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OT57 « ^rs»i5i 


38®'5r 


^yi?i isRSf 

?n«rT mi) I ^?r ’®t*f sf^ci? «rtto 

<S*far«[ apTW? *iT?n 5 r csr 57 ^ 

f?nr5^ «rcSc5.—^ ^ WRi 

4* fsq^StsFinsT 1 rsrwTcJT 

(C). (N), mfmm'^ (0), ^toTctgfq 

(H) a^ ^aTpfsr, ^ ’$nwTf%sp 9ft®in 
3f's?t I ^r?r®f ym=i^ t'st ^r—^sf^it 

at«>rf^^ ^atPfT^ CJ^nr^ ^®-c?ra uptj? 1 

5«i:= 5F va^i?r 

f^I c&®St —1986c'®, a^nfa^ 

WSfT^C=I I 

^®Tt^ 'SIIJRSC^ Stcsi 

^acsi? ip®!? at® ( >2c:g5t%?^ sjt ) caca* 
fijTTTftr® afls^fp® ca35 Ptcu *7^'=ICap^ 5r«R 
ac?r ’srT?ft?r faca^ ^trsr ®«r a^ncsra a?r 

r* 

afiratc?!?! ?r? a»®'r?i ^tjc=i ^5tc® efwTTi sphc'st 
csn^rfera 'W'^Ter ca\s5T ®m ^qc^r a^Rr—:>f^ 
®Rr casTsrT I 35ca?i ®i9PMia a^'sic^p^ ttw fp® 

caciTir (4* f^^ffPTrrc:^) ^araw'sfer 

sfTrea « af%a® w 'asrf® ^tsTc*a jttk® 
STIBC® i?l^ at'y I ^^nw?f sit ^sn 
csFtst aciRt ^arafst ®tca ^®tcsi ?f^:?r at?? at 1 
®Rir ca ®t4t a^atRfsr cat^ 1 a? aja?r tett® 
ar®8nc® iitait #aratca ca atanrf^i^ ^a®'a 
acfe cac5 ®tc® ^gat ®fe5r a^ata atf^ca acac? 1 
caatca tsiaa 'Bt«;c»f?r 'stta aasf fagjf® alt 1 aitca 
caca» ’«ita»ataan^ warfsp® aicasF af%car irfi'^rara 
®at faracaa virag 4taTa emlacar aa^a ft’'?® 
ataaj 'aqcaa* ca?T t®fa 1 caaa 
taPr»l5Ta*f ataa-ea ®ia &rafac=a '$rfac^ 5 ai a^'s? 

ca?T, 'jstrata ®t?r'S artca aaija fa*'^® acac^ 
ftcaa c^^sp ca*3 ar ®{ta acaa aacaa ca?r ate® 
atfaa caca* 'sira® ^caaF aiarfy® at®a»at af®i?s 
i?ta atat faca^ fspca ata aj7ta*^at ca wfaa - 
®aq';a careTjHqatcaa aa 1 ®tcaa aa '^wra t®<?tt 
cat. ca?f caca tartcaca* ? ®ta ^Ji^tara Ptaatca at 
^tetc iiaf^ at®fa, at—:®aa «({^i4t ca*ta c^taa"- 
cwjf I aresf a? spi®'fa (ica'a) acsr caat as?n:® 
vica ®ra ( spa'a ) fa*fta a^S (Corona) feca- ca 
fa9lt®f fa^aa aeia (Solar radiation) acat?? ®ta 
caesp aiftata f^sw ®%®t{t? 7*®ita 


(Eiectrified particles^—aast cBtc®a a®a<Va ws 
i 5 an tst a»«fT®f5t aast% a*sta (high 

velocity) ^ twa*&a-csttta t ^tra ®tcaat 
gata c^r® faca vssp ftcaa cata a^at arat^ ar Solar 
wind :2ca'a Btafaca» a^^at w 1 

gfatcaa cat aaaf® cat®a-tcaa»|a a^ettsfa 
ifa® caca a^acaf?a '®ra!la® canat 'aw, ma caesp, 
i3a'®fcat statfa® 'icat^ at^at arta's ajaawfr?^ 
'st'^'sfac® 'sttat® cata 'aacaa staa tare®? 'stranca 
aa^a caa 1 ^a caespt i®la aa 

a^aca^^ aafay'P® ^ 1 qsna cat 
aaatt taca? ^ aatta® 1 J^ca'a aiataa 
®tca m at fa'Rjrf® aa 1 ®t 

c®t Ptafacap aata®tca aa fa®ta aij®— 
caaa a^ca a^aca^^a canat 'stwa sta 1 >at ^jt?^ 
ana ? ajaspat srta aataatc®t acm^, ana 'st'i.'sfaa 
caPta ®tat aa#^, cataPif^caa 'jaatc® ®tai 
faf%a 'aaesp (Radicals) « aaateje® fa®t|i, ®tcaa 
'srcacai 'atata cat 'atatc® 'atafn® i?ca srt'S'ata 
afaa® ^ i spca ajaca^ ace? atata® ^ ®ta 
caat am, ^ans 'srmf^ ar ^ttmar^, '$rnt 'sr^a 
atataa ana « ajaasara ^ (Dust tail) 1 iit 
^co^a '8 ca^tat 'stwaa ^aatna® c®1® atamfna* 
facaaca 'sn® aa'® '^tnt cac^ ca ®ta ^ar^tn 
(neutral) '5i'aaaat«i«fa H, OH, 0 , S, C, 

Ca, C3. CH, CN. CO, CS. NH, NHa. hCN, 
CH3, Na, Fe. K, Ca, V Cr, Mn, CO, Ni, iiaq 
Cu. 'Btta attsfataca? at?at caci? 'stmfn® COt, 
CO^, H 30 \ 0H^ CH^ CN^ N^ C^ Ca^ 

at'^atacasm attain® atg.at ^ant cacart ^aanst 
iF^catca<S 'srtcat a?tc® aica i ®ca ? 

tnesm fay®® aiwa aa® 'sr*i-aaat^t 
33 ca'a 'atcar atwfSr® aca a^aca^a 'am ^^'s^ay 
sfspta ana i a^aca*?a fnwa csptn 'arcar cat i 
®it ajac®?a ^atsT®r's 'sn^f® fa®a ana ^ca'a 
ar® anct[ '®ta 'ara^ta ®rat ®na i '®ca nfir^ta 
artttariPs at aca ataa ®tcar caac® area at—^ a 
■ancif aca® 33 ^' ®rca* '5n?ta ana at ^aa” 
aaa ®tcam cBcap atac® atca aPt cftt ^aca »'5 
aa t artara 'ga' cacar sfiart ®ta"cac'aa 

ampjfii® a»:a a»ac® area* vsa? aa^ca aatfa® 
'8t^(8laa 'stcaamcat >5saj ^ am at cata siatcaa 



Titfe 1986 ’Site's’S 


CMC® ?r f^S 1?^ ^ * 

vat u^TSTPP^^c'^? tfj® ®i^c»ra 

sn®®t?fftT ^'?r f^TP® f^pf^® CPT«n 5rt?r i 

va^®n;^ af®M^ 55 ^' sfirfesRrtuei *r*rr®^ cwctj?! 
f?p^ ^<»r ^STT® ITS Mrsi ^psT ®r?r '^'sy^tT « 
mvsrs Mm mm® mcm \ c*iMMtc®i ®'T?r cMtMSt® 
Mir MPM M I M?r ®*r5T ®l?r f^^fsp^itMsT tmft«f 

JirsTW MTMTpn ac^l 

^'?r Mtc? >aP5r m^r® mxt^'S ®T?r stp^ feTR jmt^t 
c^sr «rMM'5 fiwf»®®« M?r 1 m® tjflS 
aMcs t^MT^ ®Rr Mrsp ^c?r mst v<i?r? c*n? 

asr'® ^ wef M^et® I 

w^ (zpTci vi^g^fap^r^® ? 

Mt®® M5rqr?r^ af^^^c® Marm Mc?rci5 
Mc?r m ®T ^?i 1 *f^'sicM'5 PiC5i 

M®C5E^ f^f®W fpiM WtCW \ ar^fSTsI MWT0^T 

M?rT Mc^T I ®c3r sc^srcMi '5ft»nm5i—asf^^ mm 

a^-^agrc^ ^®i5 MMasy 

f%^® 1 " :2®m^ 5fr«fT9«r ®tc^ 

MMT® 5i?si^ j^Gfrm Msrt mjt i ®c' 4 ®r?r M5f%y®® 

<s 

®T5 MMT aT^»f?r cacMtiq sfTW 

—f5rt*w MC5 Msr'?r f^Mt®g'3RTC®—^^f%c?r 

<». Kk. 

CM® MC?I • ®R ®t CMM afM?I rasf C^|5Tt=r?r 
51® 'srraTC'SRT 1 m 

*f MM'JiT C5TC®?r CMtJT ^^f® i ( af^?f C5rWl?lC®l 
®^ C3JTMT 5n?r ) M®f^M 'WsnCPBT '35R^?r 

M?rr^ ■sr® cMt^i ^®M«fT?f cq:^ inrcM'f^ c®?!:®. 

®*f I??! C«irCM ®T5 'MOTT? af®Mffiq C^fiJlC® M®®T 
WrgT I M®qT?I^T *iJICMl?g C5TC®?r fe®?! t^TC?! 
'SltMC*??! afsi^JUsT 0C§f CSfC?—MT?r® CMR 

Wf® MET —CM® C®?l® M?r fq—^ 'STtMTW 

mcm CPfM s[i®t I a.fsnfl^-MPfr c®Miq ww 

'siicetns c®T WM smq qt, Mt^ef ^res' ^ 53 ^'k 

fM4®f Mptq qt, ®t^ ®tC® IMlq ®IfC8It af®MfiT® 
qt. ^^tMTc-RT ®«fq® ^q'?rf3F5icJsf?r a®rq 

^ ®35f9r M5i-cq«fTcq, af^c® Mmq 

q® I Mqm ®*r ccic®q t®®c?r^ \ 

fM® ®TIM cq«rc® Mf^ qt I PR® CMq CMRl® 

fe®^ fqPH'S BCM CM® ^tC?T—CMR 

f2i®fiPmqq qcsf srimsri? fM? f5r«^q 1 
cq&l fq®'® M?fC? MTMSr ^ fq^Qpqlcq'iff M^STS 


1 i 3 -i 9 M fMtMffq®T?i fq®flp?rtc®?i MW qtqcq' 
fM Mq ! a fsr=^ a fMf m? fM»TFT?rq 
srisUf q®^ j?cq I '®n?r qq 1 >a$ qMq cm@^ 
fq®fiFmq®cwr^ q fsr^ m MqF cMtq cql^ 

MtmMTf^ >acq CM® qwitMMqq SR® i^cq ®t?r 
®®q ’srti^p? -M 5 C® ®tcq 1 m? fq®fipqtc®ir 

cq®iq ®i ^qiq qq 1 MRiq ®Tq ®®® sjcq'q a®Tq^ 
cqpf I ®tcq ®tq msp®® (Sm MMcq 1 ■g®qr< 

®tqqT?r m ^r®c®?i fMf cq^ 1 [qjMM^ 
wtqi c^mat, ®t)5r ®f®®®. ^ a^fqqt ® ®qnqi ®i?- 
®®STP 5 R ®c® ®tq '$nqstTT®M ®*®m ®wc® .sm# 
qcqra* tear si^q cqqtq j?c 5 cw i] 

vgqq ®t®<cMq ®Tc®i5qTq qf^qrq ®tc® 
qjqcM^q cqi^q^q ®®mTqsf® qq^ (material 
density ) mmm mrt isimI ®t® Mcq qcM cq^m 
frmr 1 q^qcM^q fq®fipqmi?r qm fqcq ®T?r 
CMmt >aq< ®jm ® qJ®Mqtq M«i®f® va®§ 
M®®t ®<3'sf® 9rq»®q c^cm ( aMfS cmm 

'siTq >aq# ) 'Sqq ^qf%® c® m^tcms 
cqcMTq ca% ®nqcq^T#c® ®qq^® ®TT^5nq ®Tq-eM 
qqmtqr qr^qi q^rq acq c®^ wrcqq qcqr c® Msrti 
qt®rc®q ^®i c®cm ®t®qtq ®®Tqqt ®Twq qq^ 
(density) cqcM® q^cqs^q ®^{cqq qq^ q^'S® m®, 
®®I 'sq M® 1 C®^®qft qj^ICM^q qs^lSt 
^®( MTq 'Sftcw qr 'sit^ncqq qiqq-^c® Iqc® ’®nqtcqq 
^qq cMrq ®qff® J®fq q^-:fc® qrcq qr 'srrqtcqq 
qiqqqH®cM CMtq qc® ^fq®® Mqt® ate ? 
Miqca^ q qcq5®q c®c'3rq feosq '®rqrcqq a fqjft 
qte qrcq fCM face's ’ssf® J<q fqj ®fqqtc® ®t fqc® 
qqtq ®cqq® cMtq Mrqai^ cqi? 1 'SsJM® sFtMr 
Mfqarar ®fr3f5ncq ®r®tq CMtq f^^q cM^q 
qtMt qr cMtq qMq Mqfyi^feq « '®f«c^ ®®rqqt^ 
cq$ I csp® -m®® « f®?cq—^® t^ fqc® 

qr^ q®q qr cm® i ^fqMi^a carcart vs^ 
®T®tq q®qtcqq sr^tq fqcwq ^caRrq®M qicM 
«aq^ ®t Mafq®tq ® ®faq<’'^t^ Mftq f^atc® 
aqq^Mtc® fiiM® I 1910 mif®q 

q qcqi® qqq Mqf^® ®qq (m? C®5l1®fqMT5^ >51^ 

•p "V «»> 

qqsq vaq^ii®%f®t Mcq%®q cq 'srfqtcaq a^fsr^ 
qjqtM®.q c®c®q f®®q facq qrcq t 'wrq 
cqcq®^ qqcM®q c®c® ®tqtcqtr®q air®, Miq® 
qcqml^® sf^f® qrqqrM an® Mai ms? 







cstj gy ;^ ; M fsf^ sjmtsra 

snw sif^ arsfs? i sptsr 'srtc^crflRn^ 

<8 35^r?rtJ<>Rr =n5 ^Tfr5ft5r ^^5 car stji^i'Mlw 
ajwrfler >a^? ^caiTsr Tfwr%pr?r ^sRm 

91^ aimw?i 'sfJij ^snrP&api:?!® fSfgr (ar%) iq 
(Anti-Comet Pills) fept i?nrf^ r '®t?’rg 
a?jrt®T m, s^nf^csfsf, «T.fsf#gr 3?r?rt4f am® 


2^ ^T. far, s?cai « ITT l '*II>TCW ^tami 

i^nf^ 1 w«rT anap ®nr fw^lffiricaT 'art^ wtci? 

jiart w^TT f^==fi ? anrtf^rc^^r 

'BRia 3T^T^air f^arr ®T?r 

's s[arr«( a^^Tc^-sr 55TTf5T—^fWc'Tj ’fTRr I ^ara«f ^ar^r- 

5i!wt?i srr?r(%^ t’frpfTar ^rrtt^rcwcarlr 

<- " 

:^9f tf aTRs^C^ 9fT'3?It^ ar'^RTiTT I 


’3nf%?rT's 5P?ia?tcPTc*r?r spsttar anfii am 

, arr^I srf®aTT?[ 250-500 ^Rpar aitfS aiT ai^iaiT^ f^Sl^sf argai I asTW 
fanpf«T^«r araro c:T?r >a^t -a^^R aapf^fcar 10/1 5 s?r cap^ aRRT f^»5r^ef 5ftR ITT I 

a^ ara vgjapfg spjin^ ^sfir 7® «fmsi[ f^c»5T^«f i^psrc'® ‘mcar i • 

-a^ ansr srsircar aai# cw^riRtg csrc^ iritt^t sfc^rtsf ^ ajir aiT 

^RRsini w«f?TTfft 'Jsr^csfRti^T ^SR I a?r9r?r a^W -^fTiTT 

c^'Sf RRs Pr^jRr® snaiT ?iR I a?r apcer r arch's ’Tt^frT arr^r ai? ars ^?r m 

f^C5R®( ^ a?p# iR^iro f^ ^T5TT5rfqap *Tmsi ^T a:^ fapt^TI w arar 

csfR* Rf%c5r ^rcar i 

a^5 sTca^ ^TJjTcarj aap® srr^ ?rr anfggf qaTiTTs srf^ «fpfT!^ ^rf^anef 

^'5«nt5[ ITT^W^T aitfe ’sttC!? a^T? 'JiF?! i^Jvjrufjf^ 5(1? f^RC? R Sfai ^ 

^ atrcar ®T *r>rj-f%PT, ^%PT-2fi3firiT-farpr, aar< ^f%?PT w^ri ac?ir(SfifT?r 

'S?i*wrL®l' I 

» 

[ '$T<T^dlTEf ^ W5ignsi <T!?rajPT i ] 


*fCV Slfaf^SfStTS ®tTPa{" f^-23, ?rr*fT spfamST-700006 

a<ifTf»P5 tm zip, R?iT?iic$i»n otit, spf»i^rar-700009 i 
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^ t gp T T oT C53?i7 »mn«T I 

;®^4t‘^-vfl5T*eTTTCiT® <3 C^TeT^nf^ 

CW*TW 9'C^ir.l? rsiTi^ ReTTB^ I i.<iOOO 

®Trsi*r*i5‘Ti r.'^rrTf 

tiT;>«TPf-^'0 iT-^T7:‘-T ^fT.^^p ^rra 8 cvrr^p <i> 
^•dl CTOfT >{lf«->i BTSJ ■ffT’Er:^ I 
vl]?ir $7?5ra vcfers? ST5TR*JrfT 

5!P'6Tipi Oisj <T^T« I 

r^ cucil 'OlH-S<fC^ ^*1" ^f*1?JK.'* 

- - -wsr) 

■3f Fcarcw '?r<pr^'9 

5^ 1 ?p!P’“nt& 7T»-V|^ct SZS^ gieft-STJ# 

^ ■ cifT^ oQ>{'»wmw'i» <3 tfw^ ’Tsm 

c=^ «i«irrzpai :>a <3 oo r^jfwG i jp^ar 

v£^ sjscfi" ^rtsr^ 3n*‘i^TR:^ >r£r?i- 

^STITfir^ s<fs=0 <3 i 


^JspflS a^«) 
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srtRsrtK ftast*? ^rfft'si s 

'<9«t*(^ 

5JIW1 « 'si^suft ^c^ift ^^'sa *iHa 

^mc«Rt siTf^v ^a^iaiaia <3 *iw '«g*infl 

aww^ftfl Swawa atica! f^pg siwra*! « ®ncaii55na 
'ssjia’ni’P'®! aiii^a ■veal ‘sr « fa aw’ afnvia jiI fawa 
pij«HTa avi«i I ‘aR o faaiwa’ Jjift'^vicaa pj-anrv 
aai« fa®i4f c^iiai^nja 's^igK^a 5^*i( ^laiTaatf 
’iia«i >i®!a 91 iflfaef ’85 “aitari fasaR 5iif5«i" faaca 
(111 fac*i9 RTcsrresaa i f-tiaRisji c«ic¥| "^cd cigwa 
ca «iai, fa®R « 5iif?«i val faaa fatal <«l 
«»rcans*tia asia i viaa -nl f®afi>l awa aciaie ai a®i 
aiacaa fafw tuiSt « aaf^sifacaa fatfrav i 

<fl| fecaa awal argwa 5i®i®i a^’ffsa « ®ia 
Mfavw i «ia"ri ^lara »ctth® aiasna e fa®icaa 
ataiwl ai^wa onf*ra »i<^f®a < ®Ta caev Ka 

a®rai asfc® ai caiaria ®ia aiaiarf^v favi»i i <«t® 
aif5C®ia «ro ?ca« «caar «iCTar ma, aaa ®iait» 
vwta avi*i aFca ®Ta carai wear 5caw i 
’iw? aigcaa afifa »isj®i faarn?aa ajcav acaa aSail 
^cai sjif^®! asai« ®ri mv fassia «i| jfft 
arjwa 5i®i®i«jj^ffsea wf»!a»^i i 

•«ar«ii Jaasifav ®ita a®! ta ®iail aigac'v aig?i 
▼caw» ®TC^ «Ri ©faCTife wear •jai'v "Fcaw i 

facwwa awj aimaF «>RjaF cawigf^a* «nfR aaiEsw « 


. 1985 


aia'Rfaar caiwcaieaia inl ®h® snaial snaaawf®a 
jRa-ffB!®! <3 ®ia wafHfsa i wai awf®a 

•fawi^tai aj wcu aaiaeea 'flca® ®iaia aii®ica 
®icaa aai^»ifR®ia faai«a ^afa i Ra-ij asiaifwia 
®*fcai^ «fa'5i® faa'ia (genetic evolution) 
*naea®a aftca ae^fa i ade^iv ®:aia fetjf®! gfnf«c® 
®iea ta| ®ian aiaa c^n^ia aajaia fe«f®a afaaia^ i 
^|®w «na?3araT8 Jiew JiesrI aiiftra araaatiT® 
Bna iuarfS fac»aa w«i «i^a 'veae? caffi ?cai ai-5«i9i®J 
ai fefa « ®ia aiafia i «ncfa ®i«t, •p^pi (n? ai aiaac’v 
m f^arca aia^ia araw st^cv «rai •pwa 

ew 8 h® ’vta ®ia ailin'?! e Wfaaaiaeaa *fai astJle 
^jafia® areata laat ®ia *faa®f favic«ja a«it® orit?® 
cicacg I aesa aiafav e ®Ta aia^a- 

whBil arafa® fa®xaa araai «iia« 35,faf«5®®iea onfaa 
agfffaaii—aaa aiai e^Pia faaii ai «itai bSi awsl 
w fa • ®Taaea ca f«icait* Rtgeaa aiaara.- cn^a 2®fa 
« ®ia aawa aw^, rr ai ^eaia ailca aa 

J«iif aril, aiiaia^CRa ancgl aiwi ^a^iataa ®a( -srfa 
awfi, Taarrcaa aTaifaa aawa 2®faa re^i l®5rfa 
aa|c®i Kawa fasueaa af^w <«at ^aa 'ear .flarfg anfaana 
« ®n aoiial ana a®i®Ta aiaaaca >«ar te^fd afvii 
ca atff® ac«r ai^ «n« «ffawaK«acai 
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r 38 'OT «rt. 4 *(- 5 ^ 


a?f® urns *nsi! *1!® « 
“•ifw-KV ’FK'S wilw wi»Rftotws 

WW OTl»fHgf«nJ ?ce!g f^®WI ^ "S 

a?^®« ^i:®j «ic^ 

tifca Ri *nacBr >imi «iaipisf im?® 

8ra WJI aw JjcflK ‘«ww[ I lii^ OT«t <evwi 
efpf<sw aijrt ®«j fw» ar»f8jcn!5 «r»iwi?i«i eft^iPis 
^isi®?i csiSit® *w® I aRfii< «int9 ei<n >1811 

aiii^^WCT ▼if5« fT® *WVK8« fe^Bi via ««sj^iijcv 
««cini incf«f ffw "rif^sa a?i®f?ia m anfl wm 
c"nv aif?®v <ii3i!ifv aitTwicw «?5^iilfarcv« 

cvH aiwitvv «if®a vTfl^ cvc^ m fwrc»i cr^®™ aw 

tt»l*ICT« aiT'awn *fv «I*WW 1 ®1C® 

sn cnaie ®iw»,c»fw aw fsic?i» 

sjstWtiaeii:^ jjcw at®vio«r iw! cvw wftivH® 
c5^i5 w yj| I VOT 5j«r'^^vi9T tiiwtvf f^esR 

ai?w fRsi ‘»(fa®i® f?e! I ^aicwa jaiawi^ 
ffsi awfavipw ®a*n 9111 fiencw of® i wl 
awsH «rT® «it«f®® I ayT®i Cfit ai0 i 

®5W?«ina 5W cac^aii v^ji^ikh 5&*ii« cr^, aw 
awiR fcvm RiH'Q ri 5 I 9i®i«i Bn:*! ®na« v«ii 
'SOT CflCl ®T«f f5«l «P? OTW 1 aisiaj® 

pjjl^SfjR civa RRRji CT"i*ii « awiTvi vn*i 
«Ki JteJiw I fa aiif ?« aiiflfiiv®!, Rira- 

»nfav®i cviiw tvwi'Q faw»lt rsiwtwi ito 

fiCR? I R«i®ia aiaiRRPH rot ngwi f“ivTR^f!® « 

RCRl 8Ria®l Rl 9|t?f a 1^9®l *1119 fioail awiRlJ 

RICE? I »KfT«i sjR wfaivi »if« OT ^Rfavtsi 
« iHRfiv ^RiOTii «iT*i?vaw!it-Rtia r%oti 
®! wc*w iiaifiv i^i5 fm iw sjur Riicfifi 

/?RTM R«rai ®OTW9 ajftRVlHT C«KV^ IRflRIl 
at|ii® ti»r, Trot r®!^! c»wii<f R®j®ra krir® tvaa 
JiOT *n»w Rwi wif ap^iti sTRftJ (atwa anv <<ivt« 
«itR®m BWRiwa Jif«i fevifaisiH^ aic® 

w#f«p® I ca cvR Rani <3 awnf 2®fi« caisw vai^ 
9[ll^ iflij jRfav®! « siRlOTW.—in^OTa *IH"»ltlV SfWP^fl 
fiwa ^•rnsR.—fBail iiTsa i^tsni Ruaii 
R**r# lETWR,—SRI? 'S‘>ra • aw 'HCIOT '•RR «& R1 

RITR si®aiR If8nBc«fti 5OT| r^vK ai<<fRfwi 

flCifam—Rii Rwi RtRaaia,—jRf®v®w otrsitb crI i 

jiR? anka s!iR?i®» afw *ia cv oNiw ? araw 

RUl^SHRlfui ai^iMl 51CR^ Riw a®W W’WOT 

v» >111*1 WOT toecR^ Riw^i «®vmc*i 


R««aie(tf®, l^jftf® « lIRS^tf® RSIW « R®1®ICV IRR VCl 
aiCROT—RRW«® W« R9T« sjotI f-R-Ri^ 'imCRl felf®V 
•rflw 1?R V»OT-9flfsi® wm ’KS'® R1W511 

▼M fRCBfWS CP'^fCal RaiRSl SiRWR VCl fRCWTi 
^1^1 ai®R csnscRi vs viffli fRCi >acR« iiv^ ®ni5 
RWKR fROTCRl « RTR?V¥ ^RIWCRl VRldlCV 

aWH^ HWfiai—aiw CR^ RKf!®V VWIl iflCROT VS 

RBW 1 vjf» e oti8hi®«iot rotK RKifS av«l®l RV 

jftfawwcv ^fRRR VOTOT I fvf«H ajSIOTl ai^gt^v 
VifaiW vci^ RiRV 5R?« anfiR RivVaicv aai vw 
f ROT,— ®K® af®!:v*ftc«T« i«**icia swj Ri^^ana Svii 

RTRfvV R-R^8 i f 15 5BI ^iOT I anvt-fl VROTl RpIr® 
fsRiIca^ ?vf®R CRlfe 2®tl ^OTI. aw Risifav ai®R « 
5«ws RRI ROT aiROTl ®ai RTRl VllRW WWIWIR 
vra§ 6CRW—na roti a?® aiaiv cRiscRa cvr aa 
fRlifR^ R!$ I rI CTSfRll RCRIVfSV Siesfl?® VI 

Rsii«p{\f® T«tot cv rrir «cvc*ra cvr =»e!n«i ve® “Rta 
Ri m\ RaviRCv vfRi®!cv Rika vacv ctt ? r^rkr^ 

ajiRiOTfl 3^(f5;l:iSl?I ^IVl tv^®R RRRICVIR'O atVlR 3515 
RWlSfilfRa I 

tea® R®!®ia RifVail Ri^tav avw viav e 
vivv I aw fv55iR « ait« ®ia R^fvv is®iv otibcrv 
aviR vrf®5Ta i cRt vai rcr ciot^ 'RiRiCTa fvssw 
Rifvcaia «i!CRiisRi I 5if via ri?^®i vi vr Rifv:®i rus 
R it?c®!a cv fvOTR vwi Rwv R®i®ia cutacvi fvva 
VOT^ fvcvfs® ®ia ^*iiti*i fvOTVi:*w fvwv ^cvir Ri| 
amwiBRia tR^ I fa^ fv®’R rv? Rifv®i tv Ra^vcaa 
RTa<1[«v-Rtf« ROTv ©Rf® ajRcaa faao R^iav, aw 
©acaa fsifai® Rf«a S’fta^ Rva rirv rvir « R®j®!a 
©rT® « aiaRSR Tr^v vca— r^ feviia avia « acaial 
aiw arsRi Rial^iw aiiviOTa rwcr S^it®® i MijCRr 
scfil ■Rrci RSfIR CRia R1 aWXR CR tVVR RVCR RfHOT SRC® 

^iica Ri, RRRfv ^R®rcv ^ifsca aivc®« aica ri— 
RrWr® aftvCR fv«!R « Rlf5C®5a £R^ aVR^ 1 

Rwa RvfS 2 > ?OT ai'Raffiae vc® vivi i 

®1C® RRW Rif?® Ruifav ®ICV 5^R Rl aiff^ lOT 
*ISCV, aiRi CWOTI 'gRRW tR?VCa RSCV RVl ansHOTl RVfl 
®1^ l^OT i ®l^ fv ®ICV R^ ©®OT1 RRll R8V RVl 
®lf^ RWCVl RVRn R^® r 5 CfOTl tvTsR B|®p| ?>{a*I 
RW R«V--CR^ vai RVfVOT RHHEVa fVSSlRt ?^551R V*i? 
« fvSRR OTRVWa CVRR ®iVC® RtV, a|Rl ?»fCV ffRll 
Rl^CSil ?«lH? Vfv Rlf5?®OTOTa« RRR aiiSOT ©VRIOT 
RiR^vata -RCR r| viw r!rot anRc® vcv i rhwr 
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fwipi arwn « sBswsf 


^ sjifij®! >0 i^aiR ^Tf^®w 5^siiRa'«tT?i 5OT-iBii f’iCTsra 
cfR ia«nt*j‘ cs\k I si^i'sw 

U9^< avi»I ill^—RISISJ HIWI 

h®R-*nt!s®i ^c® ona^ i iflit ^nf^caw mn wi^j 
t?Tv f^5si^c«r ’ftw »ii8f ’R’l 

3nia» «i« Hkt wosi uinr? ®rcfa fs^ra « viA 
jRlsf faaaq £®mi i !»1®JC’V eiRBJ 

wa? nm siwi 

SIC*? fac«i^ ’vca «aa^ wj acsa si® <*1 

¥«R0 •an vm aia t®w faiF® a* ‘ fa®3iiR5 
si«ii«f ®icsia aiii siia cq qsj® 5c® qi*« • 

«i« *»-«ii qia 5rrk®i vav*? cs’^ia «»r^®ia 

2»ta aeai >isq tqq? ®i^ 5cqca, 'imm Jiifi^c®! wN 

ac5«&i—qgaiPfg fqfst® ^iiqjiis acgw^ I C^R 
assrsia ®i qgq ;rs i ^jasi? »« «Qvf5 cqwj 
aifisp^ qi sic'Ba acsrsfR 1 £f*i e «nt®a fest® « 
qasi ¥RJii« Jf!fq«5 f5«ifq«T9i*i 'Sicwa qjf»a®ac6^ia 
*11 ^c«q qi ’facas? ®i c®! 5»rcq| t tv^g caitiqc*? ^®- 
?q^® siRT®icq fqfegH fs^wHr® uo^ i.*tc*i ^5 c?nfe 
e srsqiOTs iflqfffi qtsii fiiacn^ si^u tq ?PK«f 
fqpqq *pqiSi si^scia f6®nfq>r ci?'?^**rcaF 

cii«» ®ii®q ^5c® 5cq «fiq^ ®«fi^a ®icq cirqc® 
![cq I >a^ Swqil ojibi^ qcsia^im q^ q? qqq'iertq 
q^R fs^ifqqwa qjafcqq qw^ia af®fi® qafta fqwq 
afaqqca* cq| aiqifa® <8 ciiqiiW® qnj faqicq aq:q 
*F«i cqc® aic« I '^iq qsfta fqaR afaqqcv weiqq 
¥cg qiwre fq®R ceiqqfc'fa fqfsi® q?^R 
qc5 c®isn qflqsH, qfa fqsaRqni® a®f3c® qqicflf aicfi 
qqw( srR?qv siaicqrqc^p ^laacn af®?*® =*?5C® aicaq > 
®nai®® cqq q'anj «hS ««cBiiwia «iia isiaFfS 

acsRi? I cqf^ 5 ce 5 «w. 
tqcqq *FC« qT?»ii®iqia i qiwwiqw feqat® q 
ffsjfqqfjcna qwi qrqfa*? q®i®i q<^t®a lf®5icq t«vf6 
tlia’Tffwinji ciwcva cq qKaira aiwai q^ai qfsr. 
fsrfq, »nf5®i-«65?i « fqsrcqa oirc«ii6qi *»?*, «!« 
«qi'5ia®pq « aw -t-srav qacaa ^*111 

awcsnacsa <mc9i qm«( qiwi ai'rw cq*R fsw qi 1 
®n «nc«i qaei^wj '6i®« qtH cq aqi qif?c«ia 
qicv £S||§I5[W q^qiq ^qjfl qcqf »iq«RJ*lff tUqq 

qwRicqa cqwaqj qsfi qm—©« <^9 

I qiia ®Br *siic<i q«9n®Tqi9 fqsiq , ^cai 
^m® qcS qqq Tqr q«^q «|®|^'tC® ifc® 'S^W 
’ftanjui sCTi—cq 5^qiW«ttfa» anacvi c¥Rqi«T»fti 


X. 

wm cvR qc® tqmaqrfS qa» ®Ta «nca 
Bii3?lc®—wiai® «n^ q®!®i q^f®a SaTq[t®a q'cav 
5RTa qaa ®i!ca^, q®n qia sicacawTc^sw q®i®ia 
'mca^ <«t? qiwa qjffic® cqf'fc*^ teacqtal q«i®ia fq^l** 
siRcaitia qqicq"f fa»r i «iac® yfqT®fev q®®Ta 
aq^v qi ®rails 1 <«Si qfqi qa—Jqaifqf 
aicq asn^q® 1 qej®! q?ff®c® qicsiiatqial few® cs^ 
^qc’ii^a tqf fqaa cq*R ®iqi fast qi ? ^®aR 
qiwia ciiai®® c«lc9iif»iqF qtaicaqia acqi cq ai^q®a 
«iWqf, HiTq;^, acqiefta « vc^«na ac«ia q?fqac*J 
qq BRcqitta feqaY?s—®i 'flqq'Q Sqfa^ « qR?q» 
aicq ®iac®a Biq!»j«& ^qc^titt cacv fq®q ^qf“!C^j 
a®1aqTq, qfq« qqia qcq «lrfqiv fqeicq G <«¥®1B qfqi 
cqR3|B 2®fac® ®ia cq^R 5J6 cqt 1 95*8 q^®r!i®^a 
«s?w« fRsiqiaia aaR ffqcait^J fq^’g 

®ia ®iqTa ««▼ qqla ^qsna qi*i^*fcn:q ai*iq?» 1 
Sq-qf^q® ®icq «nfqq jpia cMit^a ®iqi « •a^cq' cq 
'Biiqaqiq ^Fcaca—fq®?® facaca 1 «nqia 

ai»5ra cqcv orrqi cnifqv wr « fqesicqa «iqi « 
q^fTscq ofqcaiit^ q^tca a?q « flnf?3vac*ra C5<j 
^caca I q§® cii^fqT @iq o fqasTcqa asiq^ 
q"nvTCBia acai—qia a-q qacaa awi—q«ai ®iqia 
fqqficqa ^5? Bifqqifi 1 ’^icqa acqj aw®i 
®!qi «iiac?s0 qisisfl qqw qq q'q®! cqqia fq 1 ‘«c® 
>fll qfqi5 sitq cq, ®iqia awrffe qi^q qi®r»ila 
«s?qM® (Genetic) £qf«q«5i 1 ®rc® cq fns a^cq qi 1 
qiwia fqaiq qifa®J aaqia ®iq! <3 *qc®a sacq afa- 
®iqia *rqia qw® aa—aiqq® c^h qTqia a^wq^ar 
c^f^ifqa qfiq cq^ 1 

qK8!i®iqi aqcq dia tsivg ^cgT'^i-qitaii ®iq] 
iqqii qi®T«fta faa ^qt ®ia® feasiaicqpqa 
Ss®®a ®iqRTD qa, <«16 ifl«R qm *jfqq1a 
q^*?® siqi^fsra qiqisa 1 cq ®iqia ®R[® fa^sia fqqR 
e ®icqa aqi«i qsq-®i^ c®i few® ®iqi, «na 
q® qtqiv ai^q ®i qiqaia qca cqSie ^itwa fqqa 1 
cq?qv cqcq* qta® qiwia 17*18 cqrffia cqq) «?q- 
ewilf qi^®iqi qiwi, qi Bfi*iR pw a^® 4*3® 

®iqR qi*nq Sh® aic^a eiqq^'^n cacq'e cqW\ r q'iqR 
fqqrfq®'® S®a qiwia qi^ca Tfi^ai, «iiqiq, onafwR 
aicefja aqR ®iqi qi cq aicwa cqq q? oitcna e^qqcqa 
®iqrt5 qit^i i ®iac®a qq awi^ qi^eii ©iqi qia-caW 
aifai® qiaq «»Tqqrw aics»r$ qcq*S qwiia qi«iafta 
iwPl aiq t«qt ®icqB sRai acaiai « a^iwj iPfta 



ns 


vtm 


[ 38®Ji 445« »K<al 


6^1 RX I a^ljfl « '5WI5 

*w?wi5i, fifljfsi«i'®ipi cfC^ eqf4» W » 

^■Ttsraw tel i5Refwf5®i vs’K fcara 

>ifW¥ qwi ®mi '»«£«?! aic^¥ wwi 5WS?I 

«iw aiit*iif5« « »i*n?« ?CB KPics I « iit«wf»ia 

oq»Ji«r («ii «ii5i5T c«i«ii c<icv 'siwft fsiasnws 

5cii« ) «iw«i ’Ifl'sra <iici?c«-a« c«kv «ini« ®i»f 

C9!«(^ c«i w»«^ta?{rw3 i snf^” o 

qic5a ¥CB tw 

*iwi c'^HiR ^ft^sr src’aR®, faOT«^l csn^ift 

•aaiv fa»3JCfl 5CB Clift®! <*8i ®i^? « »nf5c®ia 
a j|S9taT« i ®i5 fac6^, msfa^ti, en^i4t, 
aif«i8i <3 <a)i’d'lf9i8’?i aiwi'ows e;$i fawt 

«nac5f >icsf5 Bc®r i c»rwa fatfafiiBiw aiwi 

«RI <3 WftTOW HW5?«ll OHWlft’® 'STCaft 

Bca (c*isi-®ia<sc’tw) I >flc® B*nf»i® 
tR8»isiiws f5«i-cBas!ia tiwi ®iaj «^iiftcaRi 


fawa US! fww» lasiTD ’nt«l «!«« 

fan *ii<?®i?i ffiiw ’nfav tFiaan *i«iw«i ftfii*f‘ 
« toaw awisiai o »nftiaM eRtftvrt i «iw®riw 
aiwitv on'Bfsiv ®iai ctw ca c^r ®i etc*®? 

■OB of® ®lfB5«n <3 OIBCt®!! BI <0^ '5WIB SHBW 

B»w«i lit n cw«aTB sKJii'siB c^Rsjcaft ait*ifa « 
siB I Biwia *0 faata 

5?^ ftc® taB? ?i«^re( '^rafa’^aifl 
acawRlB aa«j vac® tw i via aiwi®iaw 

esiav, aiftfsiv, fBvifat, fa^Rvsif »«a« fat«ia sita 
faasR evaveaa vw ^|?fifaa fv^a aiwi ®ri « 
»«f 5 ®Kv B«iiasi vai aia i fa®R ’nfe^ia 
vicviB^iw c*i5 g:iwa v«ii« '®iat® tw i «ta »iwts*i 
aiftt^ia »iw ®ia si^5<S6i« ^jcv f^ic® tea i wif^i ^ii 
■ 1 )^ v^vi aas»6ia v®«iifsi xi^i -nieai aica (oa^ aiwi* 
fBVRiavii fv®icB ■af’ica vwaii! ®faaic®a ^eifiit^cv 
caf«i ac6<i^ i 


fasR'^w Jiicoa^ aijfii vsp <giict i <flv6i var af'SKseta v:ii vvfia ’<i!i6 2B®if?icva vj^t, 
w wc*i 5®i »iw(«c«ii acavifavia ^ii^, oRfaviafa bw waiw aca-i vfac® ai<3ai 
s}4®i I fawiCTB vaa vsf siMucaa mm i v®v6i Jasiifsiv ®r m «iifvc®i sjt-iwa 

•faqaiBiS vwvw «r^m t^ai mi|?, ’lai^faw)!, a^iiaii, wnfsa. arlafatii, ^-fa«rH, 
■iityi^ siwi vrfavgj «tw vt« I aiti »ivcBra w®ai; c»i5gf Jii vifJiCBr 

afvai 5)s;ic®r *ifafB® t^c® ta ®iti ^ict« c»igf •ta^avi « ’i^’na aiBia vrw f^iaiv 
t^ai afi?arct« ’iwia«» cvivcv taanwa 'sic^ia »ift® ’ifafB® vai tviv- 
f«ivia «flviJi OBR ®cv«iii 5««(iac«fa »ift® fawit^a < 0 ^ ®Kiia afasa vaiiSc® 
Tawic^ia siaKve siwHiwa can«i«» vfac® tlfca 1 


vwrt aiCBs^Ra 





fvgc’f csai^i, I5IIS fires 

«Ifa^ VSl SJ9, BiH S9IC® C»i-JJ5JSC’»f^ 1 

®iir c^fl'S «r»fia ernfa^ft^ i ®if?i siwi c<i'ii:j<i 
fawa «Ksia araicai ?5iiqai »iia»*i sii^^ai fa®w 

acs! «ifa I «HBii sit*i ^fa faww oiia Jiif?®! jfS 
’ta’^a facajifl aji*»a i aiea fiics faeiiwa ’^laara, 
«jan!a w fsits siif^cvsia t lal ‘aipwi a»aia 

csniifircar farf'Bs 5i*iiv8 acaf aca sjs i 

aifSf e-aca faeia atca, »fi®i cacst 

ca ^•aa fPifS ca'icS, ®ia ^^icai ar®ia ' 5 iiwifir« 5 a 1 
'sfacat snffia fate ar^^a »*f^a ^wa c^n asta 

'Jiicss eai aa eii^aa area, ®ca ^1 •nicsa f«iaia f"iara 
ca^ aJi Salta'S 5 ca, ^ei ctFifiia. ar aaia, cJitae csidia 1 
58 | nrata caai fsrfda acei, aia fa’vf'a® 
5«aj »)ea 53 jri, afa m ceiiare^fa ai«saic«r faswfa 
aaiJWiwl arie a^a® ? 

5iif?Ee®« aaia 591 a>i 1 >iif<[®j =9c^a 

ai^eaa ^nffi caa^i-^ fi’v ai c=»a. eufer^-aifsi® 
5C®$ 5ca ae^ia c^icsr, a^e^f w 5nf?»i aicaa cami 
5ca ai I lii 5j®i aisa ai^ic®i afiai^erar a®! ai-a ?j® 
mca, ?iana vi-nfav aii’iia 5 c»i'e. ®ra «ia«i® 

5)®i d-jR «n¥i 51$ I 

«ia aiea aikc®! « faesica 'sjw'fa® capicai aasia 
w| I 2 «»ca^ ^®5e^ ca!c«a : >«ai«a sicaa m aea 
oiia oRwa aiseaa aa aea, af®f$ ®m vea, 
acaaaia ai^ieaj 1 afa arawi nawi a^5f^^ carjcai 
«wj caiicsii ^et aai ac'?. faeiisfl faiiasica ®itai a^ 
'fta, ®«»f#caF af®ii vcaa 1 faesjeaa ^icaaais 
i5if«a 5icaiii ai'fCPtQ, <Biae®ia ^la caSt 1 ®am® 
'§wae as > 

aikfai^ fac«fa a»^aica‘S onas ’^ca awe® 5ia, 
®ia «fai acaiBRfs ®ai aaa ai aaaia ta. I'w 
«i?ia I ®tai '§•1 aiarcef. aif5:®wc4« area 1 
afa <§»( aai ^?ia "aica aif^^ia^fS aaifa® ^es facs 
aw, ca-^»f >ia{:flfa?a aeiaai ^ca am 1 ®fa ai?!?c®iB 
weo ®aia® ac«ia cks, «iaa® ae®!a g,f? cafa 1 ®il 
ateav aaiaaai waevs, faaii® aeaia aivi aF 9 «, 
®w ^ws vea ai 1 


fa®ia «na aif?®! facsfi facas <a®^iei fafai’S 
5c»r ajiafsp? I »F*aai aia facs 2a«i?av acaawa 
aneai 5W aj 1 »ea aaa ai »rea ^ai =v-aaTS aas caa 
ai I af®f6 a^a oiifaarcaa faaea, fasia'la jCTi^faar 
’a*aai ▼» acs 1 

a® 50 asa aea a^a aaaii caai facacs 1 
fasiia aif?®! asm '«ar a^a fmfacaa mafassi facaa®* 
f^rcaia aif^e®? ra®t cac? fsicacs ca >ii’«ia ®ic^ aacsea 
siafaa acm ®lmia ajac®| s^a 1 afao aiswns uo^icai 
dsa a5Ta fmcaTa-aif^e®!^ afaia^ aeacs, ®sa fan 
aiif 5 c®ja a^fl ^aa mamaaria \ joc® iflaa-« ami ais faca 
faca aife®! aiafa’9®ia 'swa ^ca aie^ 1 mi^i®®: ca 
aan aw 1 

fassia-aifs®! ame® mifa aaia®: aismi fnean 
aif5j®ia mai^ 'siafs i f®a ama aeaia mai aea 
m^cs » fawia-fsfBm n**! S-aaiia, =<F’»ifa®icaa 
t«as ^aaifaaF faacs aawi®’ls asai i f®aKa f®a aa^a 
'gfami, f®a sma faaa-mwa 1 

'oicmi faaiaf®fsar nc’ns 'jmai 15s ai 1 luvacsr 
«ia-faara «as me'^s ®na«a caimis 1 faaa sjm m*a 
amia Saaress iaaifasr ®nif6?i ai ^pf® 5ca ais 1 ai«{m 
faaia-fefBV ssai 'ia aster mw as i 'aanaics ®ai'5i® 
a®i mis m»^aiaacm m^® sine® sta t ral c^cas aisfm 
cmamcas 5i:« smai ais 1 asai^M ai sem a^ea 
ai I aiafaa'®is "a«f ai awem aiolar aif^s 15s ai 1 
mai mcaai fa^m sniagai cmnw mias mis ai 1 
fawcaan*^ awem^ ^iiiimsi mcam aas 
fa®iaf®f«<p acma 1 mc«a aia, a«as^a 11s fasia- 
fefw n'^cmeaa 1 caaiea faesiafiil stuij, ®ng aa fag 
®rs a5iim 1 a®if«a aicsa m*^^fm, fmsi miais 
facma aacas asaiem m«^-fawia ami ®f5® i m«iia 
faaiawm ; at fa^sicas ae®i 5cm«, fi» fawia as 1 
^a C9KB sa-^f'^i aaia ajia fac<^, faaia fng mf®- 
mi*^fam aim-ammi caimisas' fawia fm-mi t^feai 
Se*^ai as 1 fama sm ca^f 2a«ifaar ®eais ai^iai 
ca<ssi 15s. aa aas fa'^m *e«si siij 1 ®i ai ?cm 

a^a mSicms mcma ^f® ^s 1 

mimmim fasma-aifsc®! aae«s mws caches 1 aiaf- 


• 9 ^ iflfm ’85 siTiit ft®M catiWBaf eiisutu Tta*i asi ’itM)” 

'‘ftrateHt asta £tiia mMaa 'stan 

** n/4, w cacaf® wa, arfa’fi'asi-700019 
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fWR, BU*! VlMl, 5wt*!«F 

'Sff^rcfl# •1^1 —«ppi ok^^TJ 

C3|R« «iTji » (flv$ v«n «cS, apirdW sn ^ 

*ni»OT« viw wri “nica fti i ^ecmx ca'iwi 
▼f"nfsiv ffw faasagc* ^aw &^i 

saiCT sw I W5 aa»» ncaia fww »aafdi si^i *5i 
«ncv I «aJR <!f«iEa<3 ia-aE»Bi w«n *nea! aia i <fl 
?»t awa *faa asj» <*a cvicsji a vs ffns a^i 
#i?Tca nrca si t «sa ?sf s«i swsia «w i ffns 
swsiw SI SIVCST6, laa 'sv^i sifafs® sncass sicv, vias 
fawis-sifaai ars-siacsfa aevfii vrs i cvicsi wf$»r 
fasaag si facssei sifi sncai csiassi s|a si, faais- 
sifsc®» «!€«« »icf SH vi^ fsca ^ fsscs fs'^acsisi 
as aasia vasjft sctws saw i fv*? ssiev 
STS fatar '§*1 acs « 


[ 38ws s4 44-5S swn 

fros sifaPMi «isi fasai« fvf a»ic® w i 
cs «isi S 5 S sav sa«r iss^ ii"s^ • iaaarfsv sv fsdv 

aar eci i fscasT sis fv s^s vai ®f5<s ? ®« •wsw 
jjsufv awi SIS s®ss^ wofli sfs i ®cs ®nsia scs w 
fawicsa <«v8i aiwi^ifev fav ms i cs-ss visn 
^fecai*f oiicsfavia sa 'bisicvJ? ans c'scaw. ansitaa 
fvcsia *ni>vpra« cs "na^fsi wsi ®fFs i sssii 
^a vaia ss« Sma s»t, siwi s^ swan «asf6 
siasia vacara, «ia *ncs siicvcd facacs anfai® 
afassffi s%i caeai Sfs® » '«5 ma siasifav vises 
«ii^s-viai»ic®a tsKB ag ^eiiais anafa viafs sv awi 
aiTvarcs fia^ii esca, aiwi visicv ancai ssjv 

VCBWI 


i 


“siifs scs vfa cs ^laaiap^ anf«a scs vif®a, vca«^B scs facasfa facaia «« sa, 
csss «ia m'teva scs '®fasic®a facaia i miai i®a vicaia scsi «*vf 8 mv -»K 
aiasis vea ssev aia si?ica gfaca faca acsTs i...<*vfacv csifia caw c^fsaivcv 
vfassioia fs®i saiaa veafs, viaia oRifacv.. a»rfs cs, faais cnsicaa s^sis vaar, si>vi'®i 
faaii aiisicaa s^ca si, i ®i^ ansai si ms, si fsca—cvis faev^ fscvcaa 8 ff«f 4 ® vac® 
siafs SI I visTcaa «il caiSisia vias sc^ cs, visai «i^®a scs ^fasipsa facaia 
aifacafs, vfaesa sa sa fsvicsa ’cw « airaia cvdcv aiiacsa vea aisc® aifE^. 
®ift snswra jsf®a aw cs^” i 


•—aafsBsis' 



»It«R 


c«p^ frsf tnwvn ▼•n s»ii i *<i^ c»i?in:s<« aic*i 
ac« cvR ^ifi5C® «n^, iflW5iftsa w»t 

OT 33I^S!®S|| f«a»i '^I?ll. 

cwjns ^r?<9 cTWW. fv cv mw'— 

^aiifr I *rfa5if »fT»Hi na ai ’la* ; 

—•naai ai ai^caa »ct 'aMafScv caars® 
niwa fvsti I *i®i® fatiaw ^aflc® <ii^ f®fsr 
▼ac®a I cna sjaww ai ^aai 's*cef £♦«:« 

®ifa anas 5ca afoc® »flaf'5iTei «w aarc®:?, ■'sifca, 
c®i waicaa «ima<as?«’ •••cafiwa ^ita aw aw 
faifdcT a»Jt®a, ^^’^4 aa csitaa 51; afi=ai 
I' ••■a'*i*#6i i*caf ai ’fwai ca ai*n ^la 
OTca ^ a^w *nf^9T, w ^la facS f'sica j^iai sea ?tfi 
•Qc^ ifa 'itfa. qa'^ 3^1 1 

^•n 4 cafai faca faanalwa «aar aiai 1 aac«a 
aw aasf^a arai viu^fa, awi oifeaa. awi fsaiaaiTa 1 
aa atai c^iaie *iTwa aicv atfe a'lf® aiaai faaa-a-as^ 1 
ai|.??®c® aai aw onfarv ai ^ i oif®3?ca «iicf aeir^eti 
-Bi1»n-caai?; fsaTaarica aicv «if®a®ia ?a^T® 1 ewa 
tflcaa afacaaaia ayfsa aiFsia aiaaia, ^i-aa^ 

aac«a ^bt j^suwii anai afa ; faaatv <i‘ca aieaj aia 1 
•a^ taaauwil ai^a ana a?f®a aa^fS aca 
c®it»r I a?faa a^wia =5aif^awia caai aia 
ai^a; caft caaic® ®ia aca eci ’^fa-’afa i[ifa 1 
—ca ai?a fawrcaa « 

^ ca a-a^ ca*iw-^aia ^aac<F aiai aia.- 
c*^ catwa atifa-nfacaa ▼®fii ? caaa ‘a’ ai^a a"^ 1 
at!«fw cai<J« a®ia aiwa, gsfca «i?a aaftsrfa : 
a«iafa?®c® faaai a"aH .• ana aifijc® ^ aM6a aw 
vcaa ; «fta aw *pwa aiana faca feaa acaa ; 
«aia^ sifaai caca taafsia af®anr t^iwa 1 
aija !jadi anaaf ? wtaa sfasaia aaiaa, 
aa fafacaft f«fa 1 *fta»fta!—af«caca, '*caar 

aaca f®(fa fataw afiaia araar; fafsH 'feia fsaia'aim 1 
carwie f®ta la^ aan, cv?ai« f®fa ciPreaFa <iivBfa ; - 
canai« f«fa aifnaia, cwai® aj *nifa#a*ft»r 1 aa 
"^wa, snai aaca, fafwj afiaia am faca wai 
mca I ag aSaia a'^j^ nw 'iicv iaaa ®iw eaian 


aia I iiift 5ia aiai afiaia aFrtviaa a^ffi '▼’ 
ai^a anasF anarca 1 t®fa ®aa rnia 

a5:ai aa 1 

faeiial aaa ta^facaf wiac® ma, ^aa <Sicaa 
^sai—aff®a a^caia aaTaaiffi afaca ®ica taancaia 
aiaaatca aaia aai 1 «fai («® a*n=^ aa® ca*iw— 
faaa wrac® eu'sai 1 af®f6 Taacaa onfamcaa aa, aacaia 
caa fagSi ^cs aia 1 mf® '5^5 a6aT^i« 
maica aai am aj 1 amiaj®a anwima «iKaii?a§f« 
a^taw fecaiKaa ^® aica ; cal ^ufSa afasia 
aiai cat® aica ^ai^aiv aait^®: laffi at® arci 
amnfaa «iaaj asiaam caai 1 aa®-a*ai^a ^T6I 
anaw faaa 1 

aaa ui| cafai faa 5caa 'siaia miTata 1 ca %% 
aif5:t®Ta aaaai, fasiitaa Saaa cnaii aiaa l¥m?icaae 
Jacaia 1 ams-a'Mt^a fs^ncmi ca ica a.a ■aaei 
laa ai I aiwl 5caa warn, diana ontaimaw aiaita 
a*ata5a aa aca aiafaa faaa^wit^ 'i*w caaai mgcaa 
aiawi a! afSa fam j^i i oiia ><11 faacaa a«fai vai 5t®i 
yaa aia^Jiaa f aat®ia t aiai Sam ®ac8Wi fata <«l 
aa®-a"»#^C5f! aara aacma ca 5caa fawiafai-aitaa 
awi ac®i facsiafa»& ^ 1 

a®faa am, af?®a aacara af§»f®i ®® caa aai 
aw • a*a?^-f5?'-a*6far® aTf®a aa 1 ca 

ataa a^fam 9.caa 'em! faca^mi ata am 1 «aaiCT 
aaam 5wi awj 'smia, ca ®wi aca a^fap^, 
BneaiS—aiiaa at'3 afSm *ia g® ara *a® ^a 1 aw 
5Ea jfafai. Taaca-a- anaa a-at®^ ^cancataii aitamwf 
agai ®afcaa areil aca, amil aca. fiaa® aifafta fac® 
ata I 5C® ?ca «i^aa a isai^a,—®i ai ^cm 2ifff®a 
a®ff®m caic® ca «mi al aica ai, cal 5ifaw c^raca 1 
aj® !s:a aif®ataif»« cif®a«a 5 l»— a»a cffsa a*aas 
fewa cajsn^am f*^ ai aca aaafd aftv aica ttaia 
▼ai aaam» —’jfa’flc® t«laaa i«¥f6 are ®iai araa 
aaita mica,—cal aaafas'fa^ ®iaif$ awi afa® 1 ©laiffia 
®Flcaia cwaia ms cai?a ajiaft® caai iaoifaa \ «m 
aiFta afa® ai*w «mi!6e fcaa ®iaF onsFa aca ac»g 
I cai^a a®iaft®| anna aa^f*Fi®Fa cms^iW ^ai 


* 3oa, c^w cita, af%at®t-9 
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fsicfp? ewm ijjcsi cn «s[r¥!C"i *0?? 

«S|HI I 

iii5 «F!5«a-f^!it«ra{f5 ^ fsiai f^waiFi 
’fw I 'JK«i c»i^ KF9"i •wfiJa 

■if* flF5»i f*iw »ic**f5 Mcv ‘ *w I m eKmc?« 
fRw ®*wi 5ii*nn ”-fwicsi mf'icaa’nsfv 
^5ic«isi Ji-sf"! —Sira on^Bfi^ fJi^ i 

♦j^^inwa fsns^j HRi 51^'^^'t® sc^ra siraiwi 9if«ic'5i 
*1^18 hU <4>^ '?[*£* C*IC»I!I I £S1^ 3**1 «fWl 

c?f5T -911 *ira,-«B£9f c«itv ?i»ii *in:8 ▼'list 

HT*I« C^iara «tl ®f6l, ;jy5-5@ I eitifi^ 

sifs® qisi’s sniCK^i CT t^ssifd sjra. ®i 
; £51^ f^issf f5iw« sjtjJi ®w« l5fsra «Pira « wwic® 
■ties : 8rai ^«ira awf*!® sjra si^^i Umv ‘nfews siw 

csjcof #ispig I 

fsiS^wa ▼isT cKcv fsjstw ^jfiiws *n8?ra » 

oicsifei C8J1®ic^ «!fnc®9 awi'n ▼cr 5i«a#-3iwctjra 
5r®lf8®ICSI f855isfl«l iHJIl fsiiSTCiF (;<nc»IS1, 

fsraT»l«-^l>ltq 8ff®OT f:iS5J £▼!« 5t®Il 1 ©sif8W 

■jaiVt* sn*iinf* snweciron* ▼iot iif*i® fsicir f^aw 
fwi 3i^«i«! at? 1 aff®8 5i"as^ « sii^8 Wic* csi 
SIl^ f^auif, £51 fii[»'»n« I CT f«1SI31*-^*fTSfti1. £31 

aw8£«ra acrairif i csi siq8-5t«fsii 

5c*re OT «ispfT®8ra*i i sKf^-s «rie^t8 ^if«ip5?i «i8t 561 
▼«ca«' w c8 {▼w 55u<$ 5118 S[W aica, aici ▼*15 
5if^ £®c» a»?c® I sjT^’g sfTsiv affaa aft®« 
f^rasi c^ifcflF I csi^^ic*!, ®ra fji** fiw 

c»i ^ ?ca ®to5 aid ?- 

sn, aid *111 -h:3i^ ajfiif;i«[6«i »iraTf*f*i 8Cfi sRsitra 
swwiPis fe«ra siw «ras[ ▼» «)ic’^f*iff3i siwi fei«i ▼it® 
*RriiK58 aaraiw i msn) f®fsi oraRsi«, ffiisia 
wfa, srawpifS WS1C® 5i«sra aiifir 1 ®ira 
••nauraa Sac* atgi wtaa fJTcv ^if’fcii fafsi >tsiwrcsi« 
'I’W 31*1,-t>il ■ swiwffi ^lf‘1C®l *▼ f?W 

faiictsfl m <lra as 1 ara ’sib^b 

BTO^fafisi *iiga «ipffsif*r5i fsiaiasu 
cafac* IC& 6W51. gc^i adiR 5®d<Fi—oiif*i 

camfii, c*fcaf* J—f*i«i*i* ®fri»fl*i wtara awa 

ariW ■rcii wa *api ^ift -aicaw cscs^c? s*(a 
*01 «iw I *£▼ f^a*i »n«?icsira 9?c^ 

oami *ia 2^B »iww l•• •«*Is^ «i^i ^c6 aimedwa 
I «if«ic®« wra aww vtnii 

•siw fsiwi sjW caw fafei® 


f aSw *rt, 44'5*i WB 

▼aiafji caiWRi ftaiKB a«T!ii-gf® nitsi fat^ mK 
anon w*icv 5^5 *cfl flEi*i I CT*i aiamf'icaa ^asnt*- 
sn«n fawrcsia *nca «w eii ®i8E*f«ia 5?^ ®wra 
aaf*i, *ica aic* ▼ivpia fvif’sjft! 

^Jtfai*i “laiVlts faaiCT ^ificaa aiapii j—otI 
aiBHt twill cTiai faw -laiiffa B*a aicw 1 ‘iif$»r 
■sifiicaa aiaita *awiai 5 catiSsts&t^si ^;a siicnt'sF^araiw awa 
▼acBf^i I £51^ ’ifwcaa tsilsirt 9 .^ *« faapit^siw feaifa® 
*CB taa '^if'^ca *«:▼ 1 —a*mi*i aiga 9ida«iia 9il«it«<i 

aiwHi I awRi ^ ▼*ira *^Ea, cwra.'&isi wifafawira 
wii:*! 1 qT«ic®a wraia a*iira ear sma or i ^ewa -®iai 
£WEwr fa®R “Ilf a**i iflsi >a 6 a, taifsi, «niScsiifi*f. 
caaa, ^aiifw ■!▼ 1 wjfwt^ 9!c«ia 

w«fara ?if«ic®a aiii:;« 5 ff wai i twwi twa. 
t*ii:®!aca*6 £vi-£«f 3 ta‘§ ^®Jifw «»▼ 1 9wa eis«« 
flf*tc®a ■iiRSia a?«i wra wrI *Ea eti 1 fasiiJi, * 
««:< a?®!® fai'oa i twfJi va§ f;i'»3®i ? 

( 2 ) 

sflv fs^ia a* ®i 95 i 8 «i fsisif^iwai ta 
®ra*ira ai aiacaiJi. cal iii^l aata, ^ifa® Bi9aa«i ’»=d 
!awRVwi«#iwf-afa®fa^ cat«fwtra (Poincare) iaw| 
fa^S^ra fi5f«c® uBwa I caioi*mT«a aaca fwasida 
fwtaa f®E® anga ewin twa 1 9a 9a wca hmm^ 
a®icv aaa ai aaa eiai *caW“«ra ^f^car-^ffc® 
cwl, aSi JiTCii fwacwa anaira "^a aieai 1 fewfaia 
a®n?f* taa arca ata taeai t^cat, faasitJia aw s*iaaaii« 
aawia ai'eai cat* 1 aifv ai ▼!«, ®i >5[«[ attiWR 
▼Kewr ancai aifaa, aicai 9:^*1 wrai 1 laicaa awiw 
ancara aa afawia awan ®a5ai f*a 1 ®d ca 
ca aaa caa, aaa ana, awag issiafa aaa aaraac^* 
£<5c« ®aa* vac® aiw. asa aicaa cwmica aH« »« 
aa ai«'5« wac®, ®i ▼•aar* vai ara fa t *9 ®i at^i. 
>*81 acS Binfaf^v faata» tamvia ^itaa afeii® 
aiwiaidi uoai^aa tal; «nfaf«c® onw <«faiaa:, as^^te^e 
•ara csaicaa caraa ; *®«fa«, faaira eira araraa wia*!; 1 
^1 w^xfacara warcw* aaia vai aia ai 1 <*‘cwb f«d® 
Sai ^rf^ta *«▼ aaita faarcaa ▼i^a? t ®9 >fil 
aatfatfcwa <aiaew®TCwr af®*i vac® Taca aieai aia *!?a 
amfaf® i ijitcni ▼lifsif®a facaw cwiptc® WRa aiai 
facawsia.- afa® caa aifamaara *iw aia 1 ««b 
a^ *nfa!®a aiaicai wiilas^ilcaa ®g awia aia» 
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*nc» I «w fl!f«ira« f«F ? 

f®?iB (Foundation of ^Sci^nce) 
wratvia *591^*1, snfuwi 

a-priori Um Rtr i ^Tff ^e«!, «w 
Bjfswsw •i?nc5*rai?i sn^ra i wc?? fuc^r 

wnfaf®, 5?JilSf?F^®ai5^ ’iK'?i ’tii?! i 01:11 

iircv '^'sdsi^wa c't^isisjid 

?*(iRi ^ai *ng :ii 1 "si ?iftr 5[c®), «c-a (st ^cEia 

aiaara *ffaa'«n «i?e«i “-e’HfsiT'£r<f| "nieai tm *111 
c'lioi^tfia mmn, fl'odsiaii'Ei t*i« 

ai alf® oiBiai ■I'S i oife®«Tis ^fis® lawa ‘>'ii6ai cnwe 
?:^cefl t^iceja *if5»?tsiia «£ai fli«!l:i ? “'i^waial 
g^sNcsna itwi^ 5n«6i I s^f^ca 

c^iioi'iasig aefteia, si^sii^a faifif«§ 

*ifacac»i »i«5: iii^ sivii ai r?si Jia 1 
oiCT’if eE«!it?ir ^i^ca 5« I ca*::? 
file’s ?ca, OT^tiip ¥*r« o[viai ? --oieii»!i 

fei sail ’'Pia Sflfsi ! ’^'.a Sliwia ^l-^aigig 

wa fST, ai ’sia «ii?.-i!5 t»ii®) *iim i i'la fesi ais-i ‘sfioii 
aw m, ?a :ti i ii'[ioi‘‘i4ia There is a 

hierarchy of facis : 5sc«iw3 smw ca«?f fa's]?! 
arcaf I ca ^5? ca ca siww cafa 

caai wa 1 ca ^ai a?® as®T aiaw«t—caS; caf«; asiee^g 1 
at aa aaca s^iraa arrt«, ’•icofa, ®ic5!i ai 'siaca aaca 
5ife5 5®, aric^ eric^T, 3! oiaca aaca^ <st5! i caaa, 
?ic«3 afKf c*afaa (Species) ai cae”? aW »h 
aial ai era aiac®, afa a^ea a'Bifa® 

ai 5 tei, ®ca aiafaBsialcaa ’vies ?c®? ai, as®! 

ai I —a^5» aiBi 'seaw 'lasi’^f® ac5 1 faesiaf 
a?«»aiaffiit^ ^^ce? ew \ ®ra dwi fastSwa 
*i6^?ac® tB8 1 <£ii tarew *iea :a 

faaa *iw 1 «5ira ca$ faaca fewSta onai 
aca!?:« la^cam i ®aa ca (.«tfC5? Sa-aiftsic^ '• ai aaesw 
fawial—«saa oia^f^caa i' ca% 

««iKv taeiTifl awKaRi ©‘avse*! cSca caa ai; m 
ai^iaw airv oicav oif®e®Ts aia'i o^a, o-iaa? 

f5«w a^i*i I >a^ oif<o®®i, f6«i oira Saafga 

5IPM aace ; aail jjwk^ *nci ai • 
aw I aaFceit vfa aa, cafS a^fa 1 —vo ca^a 

w ? caioi'i^w a?iS5®caJi oifse'ss oiifa'oteaa a^atJ 
aeiwai asfwa, lafs Subliminal Self— 
aiw oiai ♦« oq3fli«i oiai fs’sifawi c^rcata, aeic^ia 


'■115* - 

laffi Preintellcctua) Awareness ai 
‘pf^aw I a'lfi&g wac^a'ffe'sg cas?! ceis 

aiawa^f^tsa csia^iji caiwa »ii *iai i 

Ufa’s uj^aica 'uica < ’^rca ae«n^ ®:taar sww 

fsti? af^ar oiieirara oiisia ca ifira can 1 

sn^aa s,u Ssaeai ufaesa 1 ^T«'e®a 

uica*r?r^a^'r/<5iic5 Jjas', ojici ^?’i!?f«-5i^fa I ww m 
fafeca ^i.=aasn ‘^ji f-^p c*»es once ta|wf4 i <r^. 
c:i)*aiEi caiaiRaf a?* 1 (cfg spn^iiniBi—a: afsffi <^ 5 c»ia 

3^!?f®-ai^[c«i?5 uiv? ef^: ai e'luw csisji's ! aw 
fac« aifaa oi«i|i^fa, 1 jo r:a» acaie-’cas a?f—ai oiiaw 
agercaa 1 Ji’aica *si«8f>fi ca^ i *iWari 6iai aw ai 1 
i^i^fa ai sjaaia oiOT.a wfaca si^a suicaf cactE caa 1 
aw I • ■ -fij^icaa f'ofe'® -ance c»if®aaraia 

—ai ta uWss siiaics f^sts t <fiaf •fira 
ufaesa a^igsw ea^ aej6a!«C£i!g'=i®a?!4'!C’<i« 

—fa^icaa f’of’cr.s ufa$ «ic.3p- .s as^iiife isiaituia 
cnioi'i^R—eriaice'a s[(^'a sia'?i, oji^rj sieag si^sl 

fafuca 1 uf«csa caH^fi '«iaw ««i*; c-aei» tfiasfe 
siaw cai5;aa a«(ai ?c9ii ’siaj orcs^fS 'oiaia 1 

Ifeasis?! ^ucs* aiifca uf®)® *n awe® uica— 
c*{r-oi‘ia>Kaa ak^^la Seta'll® uiSfe? 

’iia^ ffiitaia ■aiSf’S!;! oinsc’^a fawcaa saica ca erf'jPisi 
•acsi^fs! ca caa s^t-uesa ai^tg 

f«ipei 1 t?iJi 9ftq® ^lu^ir ii.pjifi' 5;ia[ja3 Ssf? Figiaal 

SIS, On his Image ! 46 iroa 'eiai 1 
faTOaa a^ieu atauifa’^wca' raiu! aw a; 1 

(fleiaiS ojilas^ita fasitaa a^f^ai caf»«t^- 

caicaa oicwcas afui aeiwa t scwi 

as asEc « a?iw 5 ca, as ca fafsBuial ^ca, ta^ 
i5Ca saif6 ®s$ onar^caa i’ 'uswiws fsasi uu faor 
>2^ ca uci? -er.^ si csi aa. »r,ug on<3si c‘ify^cg oiacEsaw 
ai 3 [c®j sw faiu’fc raswa ca ai6—ca'HTca aw? 

c«p?ai!l I Si a^cei ca>!a afiais! otfsasw, a!ia«i 

fafais casa ? onawa csai eriai, u?i 

faus eiucsg farataf a6aw onagi oiaw f5 Ucm 
ojwiceg fs^sfa ®ucs oncsiiipa csicu i Uwicwmji 
araaiaww oifsfa® w ^lauag fE’si0?u'! 1 acag ca>)ca 
tia'sia afK saa cerru <3ci[—giif fsajg siicu i 

ifli? faai?, cacei 

^Rpw ? 09 I jau 'si^a’^i^'cas 1 wiiTafs e 

oiTsasi (Geometry &’Experience) aicas aaro 
tsfa, asiwa. *4as, ai aiacag fis’sw *fa«i, aicw 
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aiiean 4i«ii ><iw ^qmwst 

^5Wim PI »J| ‘fl® ? «if®«5^v "ii^ar c^’w 
fwwi *fw c«Tni sfpgwff jftpiw ^iW'«n«it8¥ 
^ 'g*ll^*I fi|5l9 VSC® SWSI ? CIWW SIC® 
arw 91SC91 ^‘fRW W <ITf«lt®¥ 

af®Bji 91 proposition-i«a atim lai—CTtficv 1ai'®«’ 
wiaiasni ®ii!f 999 loffi t9f^a-®9si 9J5wa9«fsii 
5 |Ri¥ STS I’—fl!f*ic>aa la^ ait^iiw ®i3 ^Isnai®!* 

▼«n wisTicsTJT 'sir^sT’^^JT I «rHiCf|si ®P9S «pns I •••®i 

«Tfjp®a®lS fS'^CSWSI «!?«l® STUtaF ®lSlt3 »1®W91- 
«iy*i"w®ia C9®is 9WI ansfprs fsaw wm.w avm 
>»ac® »fIC« I — WJ can*! «T9TS C»|i5 ’W®! « ! 

( 3 ) 

cishTitCV ?lf*IC« *fl«ai t*TB*l‘5lf«TS 9*fsi! SWS «1911 

fsw f«rnt fswisJIai cnm aa^t^^Tj^ifSasiisn 5199 
'ETSIS SIS SISCS wesi 91S 5I1 I ^H'l »!^IC«(a 
«TS91 ««(s 5|TVI«f®I 1 C9S5T fK9*R « tUtsTtscfUSST »I’«T 

jfi,—SIS asfsi® «i«( stsTi o eis I stscaa atsis 
•isi cssi. <flsj T91SIB ^»iraTa® «wii 1 ^^4 « bis 

fssasssis I. SI SSI “^cf. ®i n s'srefs® «ito i cissi 
tesfsSs, csFids i5®nfsi siisib-sjssis i «bi stsi, 4si ®as ; 
SBcei SI f si®ss—SIS sfiv sissi sTsc®s scv stph 
sib; wb ®sb 'Bisis fsHw avw vsi sib si; sitss^ 
«i"n4®i cscsT SIB I *3issi SSI siv Inert—^si? "nstS 1 
«s ai^ls®s oi«( htBT Bwsi I BWif scsi^ Bisrcw. 'Wi 1 
tsSScsB vic«i ISsrSj «i 4 5C9II «iss, <«st Isisfssis 
sssws w®i I BiHiia «ii9ls, Ts«s csl»i sim, 

SKSl SBII SOTI ^Sl# SISSI SISS. ®IBI BPIISfsV 

fsfsBts «i?«i ws SI I :i«iR fsT»B I sncsi 

»ICB snsi SIS ss siKss «ficsa sfess vcssi 
^CSI^SsSI sscst S?DS 6^C® BIS SI SCBI^ S'lCSSISSltS 

SICS SI I SilSfS fsfSB, STBS iSCfS ^CSISSSSI fsf»B I 

BIRSI »ItB WSI SIS, ^CBISfiCSB SICS SISICSI SIB, 

sisns <«csa sisicsis wsi as»i ci»nti!«is 

■i?s I »fl5 siisfli«. («®iis, ?ffsi«riiic*i sisc® *iicb ; ' 
oKSB itcsisfisBi Biwfsv Bic«( Immovable si bibsi 
SB l/„ «ii Nonmovable si fs"B»j 1 brsss ^si 6* 
■rc^ Bnfwifsv «ic«fe fs?t® sc6. bibs', bibis. bi?. 

fsb#, tS"B8T I Bl«fR 'Sb5W®ll[ *1CS SCI? C®IS|1 sf«K®l 
9W* SCB BK«^B fs!?f® sfilCSI 5ces I 9lT*lC®B s«Bi««ia 
■lasi *SBl sees ^lCSB 'SIS IB I SCSI sfBCB 

S^S B|Sf Blfwi SB Bifasics I S^ 5® 41^ BK4a ♦iIbs'Ss I 


fs«n ( 38w ^ 4sl-5s sssii 

—Bisifscs^ 5CSB «isiB sc^B Bi4 ♦ifas^s sc8 sisws® 
facs ®ics[ I vifsisicsB s'icBi 'flS'Bif •sc^a ?s*i 
siswi-si aslasicsa sic® c*ib! One world-^v 
<lfssta ^* 1,1 5 i 8 na ssa «im, sisiaiicv ^s^ \n 
c*K® I ^sw cssi SIB Ssfsv cawHl sc’sa Bigsaw 

BSlaSIS t»ISC8TS 9«r*fl-SlCS BllSlS si CBISSlae BI«if I 

®i Bi^asis sss cBicss ff*«rs‘t •fSBifa*fl-®ss bbsficsb 
sscBi 21 s 'Biaia'f® s»ss 5 st siala sis sai *ic^ 1 
g,csa ®isiB Bicafa W® csH 1 «isb she® arcafii 
fSC^SSI SICSI I S1CV fs®i®i I 

Bncai «asl8 sws cssi css i fsHla sw tia 
Ts*»i¥iif$a sai i ■sWc's siilal '^•i 

cssiB sisi fsHla I asipsa csssilSe 'iia 1 hesa 
Saaihlfitv stfs asw veas ®isib, IbbI veas a« 
<51815 ®; hI'sv'ib Slid aisca bissi srsa sica 1 a’sipsB 
•aft f®R, Biilsve f®n I ' ml ss avih® 
•%fBlB he® ®llsrCB SSSSiaai fssJCB Biistw 
5CB 'stis, shf® CISIB siisii •ISIS; cs siisii si 
s*fsi?d cacB Bncai •esesr h^ns^Ws cst«ic!^ gi sc® 
area 1 —fsaicse ®il sefi« ?• sc® aica, sdcf, 
ss SBc®i ensi SIB SI, csisocsre sib si 1 fsaisl iia 
asfi"! vacBs sfnc®B sev 1 cs| -B^fSa siisii 
SI s*fsil$ 5 csa <51919 •ai cs sasna i 

sis vac® TsSils s?sc®a cs »ii<sif5 sissia 
•Bears, csfd <^13 tsc«a ’jW cvaif»ns 1 siraecBBi 
®hs*gssf ®<5 a?®ii sfac® sta® ^cars siSesa sic® 
swicsi c«#mfsc®a •icf I BiKafBp’TF®isis vac® 
Bit|s»di|s ^cai fscars ahicsa •nhl®f®fe'r 
iK ^ giwcei a cdssa 1 mffic® f®fs •i?ss<Ss afas4s 
•ca fscwB fBTSilfi avis sfac® acsis •Bears 1 Bifs«5B®i 
siesa •real Bilcsssuf mvtS shc®a «• cacais ; 
—l®ai^ aisis, sTsc®b s^s sb, mlS 

«slsBi$csa fB<8iB *neai siif^ marwai, shc®B 
ml sisilS siSBia •ca bisi faBsiiftaie ®Tcsa siasifS 
t’e® *ns I l®ai^ « caiwa cascai® ^icsa ®t<?a 
siesa tfsi shc®i 2 ?$ s^s ^cai ••! <8 tcss, 
f^icsia « ^>ftia I •si asi'^ ?s®its s'*p^ al®ii 
•ac® hcB fessia sIsc®b at;a fscaifafSa 
siSBiciB ••! t5«i •CIS; mst fsaasftpfB bic® ^4 
Bcan IscBitiB SBcsiaft arilmiic^aii brjIw 
aaH^ ls«islcsa Bit®. Iswcss. •?•« answ, 

«Icarvdfs^ ls«icii sfsc®B brcbi ••Id sisn acais 
Bcan,—ilawis mawsi i csss ®isib ^?«dt® fsew 
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f5?m f<rc« «nsr« w?? 

a^i, «i**f ^i ^aJiiiCTS.cwCT «iMi*ri, «sft «ii9n«ri 

«fi»IT*fI ; ’^fCW ■H'SI, 

c^8 <l«c5?i mm *n«§!n vniJi, cTS^iri 
f^aiw« c»ft <«¥ ?nf® sai »fcip I 'Bmi-nhwfl 'snf^'ow 
WI^I 'OIW ac«l^ 5?^CTI5l,— 

T^aw'^5 ?(C® I iIri^ «WR[ i 

««8 'Sl’llffi JI3 OlIfCBS ? Ts^lt^irSI 5T9*}«a|(;9IS 
•IBint ^Wi II«I U'ffC® f«!W a'if®? 

▼«il «CTsi—c»!W colligating, coalescence—*n 
Jiv!sft¥5c«« flfRm I ^iT*K®a tjniiii 

Snvswa W5 c6c^ ifl’Fisflvssi «w8i m^iii 

«Ul8i>r5*i »IS8 I aiT® ^ ®ie!l 'Sfl - 

«W8 >«?t il’VISfl^aWa «I81 “STCvp, C?) 

>flvW f8C*l^ a'il^ #f^ia I fCSiKga ^IPB 
’K?! I ▼ifiii, sillfi S® i^ig W CT 5JIT«8 

£®IW—®l 5C® aici f'^8. JW^vjsl ^1 oiJil fvj I 

ac«j *11 awai *rw, ?fl«ic39 ci^m £»i§ »«v| 
•«!« *«i aci? I «««csK^ ^'gia aw f*i®i^(?ri 
<81^ ^ihc'sa 5:<3ai i 

3^ oiica «MW a?t®, «iicv ew^ii i 

^f® ai?i« aa ait*p ^T®a i 5?$ »ftsna Jiitat 

«iic*F 8a*P’a«i liica Jaf-a? a^R i laiaai crrr sc^sncRi 

aiagail^ i Bn*F c»r*na cnca 5 ^sih ^'cs wa ^a^f 
"SiR-CRaH caw ca eiw fac® aiia, aslsw ca 
vcB, fliia '^*1315 aai a^RWHs ai^iai 5ia i aiai 
aippa RticBi caiSaiS laaR cRai aia i —®i as^s 'wa 
a?« gffit 5«aia aiaa aia s^c® ca aira • »nc*Ri 
aiiw ca ancR, caaiCR ca c<^l|W caaiCR 5ac®i at®iOT*ri« 
caai aiM i 9iic*F9 caca ai ‘ca caca, ®i' al«i faRi 
ca ac»R55 cacRf am i ca awa^lR 5:ca al®ia caai 
am I —*a^ ca waaa, 3i caR faesiCRS aiaiaa i ®aj 
oim 8aaaa fata faaiiRta as?®» ®aj ai^iam ^ica ca 
^T®vk« a® ac®w« afai sica i fR^Sa ®icaR ei!§;8 ▼ai 
11 RiaawTam afai: ai8a «icaR rrIs sfcar ®iai awiifis 
aai, ««Ri?R®i larc® c5ta oii|rj$i!1r ®icaR fa*F5 ana 
®i9 c®®c58 aiiaW : facaa cam cacaR ^^caa '5i6i«is 
^waficRS *«i cai«i cwi; aim Ba*i1 cacaa Riaa* 
®m-ai« 3)% ca ac®a, <«5i diaiOTa ait«ai®ra ^ac« 
ai«Ri, ami acaa f«»fRa, ami afsscaa, aicaa "aisra 
aia^m icaa ciam caeai am i <flaicR aTac®9 acawR 

CR^ I ®i mil ac®5T Ri ai«FCsr awicRm att®15 a^w 

«rei R« I <«§ aif® art icai cmm ataicumi aiw i 


anaia aiwara aa ca ai««i am-ncatS c*f, c»rt$ Vt 
-ca anaJi atac® cr8 i <«aiCR« ^afficv ativ ©ica 
of®ii amc®. a«fRi a«« mm s.cas ®iai i fawicRi 
aiBiaca .afa!.®9 aacaam caa « na sitaips aiw ^pai 
cram 5a5®i i —afa® Rwm ©laiffi falgBaial 3fc«i« 
5rtDara1 RBI «iaiW SaialR fRawas 5 cai« ca ai«llR 
RSI Riicaa a® ^c«« nmaatftrfl <5iaiWs Biassia 
aqcaais i?i®a9i! icai ciaia fa-a-f^ *Fam a® 
aif«fR'«91 

(4 ) 

fata a®ialc® fataicaa fiy«m «iitR»&i^R >a¥f$ r^r 
ami oiiRcaR i ®ai cac^ ®'§ ai^i—faar aRi®R fawaa* 
affa I faaicRa acaaam aia; ®ai aiat^a va® aiaw « 
mK area aafaFv fasiRfcaa af?!?® i <*sir fv cRicasi 
Ifl-airaa caiaaiatn a>f®a caiaai caa? am ;—i«wa 
aiam caiarai n aiifaam*^ faasiRlcaa—?®aai®mmwa— 
a'icaa aiifaai»a tpfei® awa caam »iiaca i 
fa«aicRg aa a^? fa* ®i^ ? aiwa aiCRv ?«cai ai wiCRi 
afafa aifi?c« caicai i ®j aiRa taaia ®rai ?▼ aiai5® 
5 C® aica ? ~ii^ w aic*p i »i'«& fassiRlai af!®a 
fRsa i*«c3 fas® ^ Ri ■- Rfiaa ca| Irbr acam *pw 
'® tcaa ?Rim aia i 

1905 i>^(ca ®ii^R*^i^R smf$ caam a*Fm *rawR. 
aERa f®Rf6 a*pfS ami aana afca i aiaiRi fafg 
afaia*i aait^p crcr faca ^R^iawa ai^icai, Saaifaii 
aca f®fR afa^ii =vicsiR i af®4i rs, aat asii 
c?iar, cqj^cji ^^r^icata I ^icaaara aa >iifigca 

*Fiaa-cafacei f®fR i*ca aiR i ’m ca^ ®t<?a 
aajfaf^a aaiR aioai am aift^?-? fa«iR*twa ^e®,— 
BicRRf ac* I 'omi^ aacRi Ri-aieai, ri-wiri ®ai 
1 «Eaa araiaifi^ar®iWcafaf®4i a^caR : ca ^lawiaraicsii 
siitRj^i^R Saeifai faca ®5i$ ▼cafewR, ®iCTa 
aiaca ^af’sf® caai ai« i aa’l'»fi-®ai'fcgi -®'5 «ii!| 
aicaf^ aRi®Rt fa^iCRS *ff®f6c’F aisE$ cii^»&i^ 
maf R'jR i^awi amai aiiRWR t aiafav ®aj-8a9ik- 
f5tsi-®aafe-a9'taH-®a5-®^ i «ij|R>^|cRa aia^®^- 
8aafaa ^f^c® «nc« if« «’»*aRi ;-ia if» e ^•aRi 
![c»ii afac®a acaEa avgi cifR|'5-8am aa *9]fi?Rf—ai 
®aif®fea fa«iR at®im »[^ain, loat. 5«c®iai, Saafam 
aca c®ca aiiai aai^a 2te®Ri i ®i Saeifafca, 
aaa^a fe®Rif8caf a«fRi ’aac® ?a J aiiaii ai «faia vac® 
5« ; call a¥ica9 «iai—amr-fa»iR ®iai i afa® rb, 
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f SSsw 4sf-5si JR'WI 


S'.'Ha I £’11^‘l’yui «?J^»(C?£15J?, «J13- 

ofC"i «!3 ^icS fi? i 'BiarifircsF 

t«rq!fwtq ai?}??w ®iTi'?:<i1ca gws '^i^i 
51 ^< 5 ¥^i?J a¥ 1 *{ ¥ 5 C 8 ^'its f¥ ? 

US¥fiJ S5C« CSiJ ¥«tl 0|l^i)3F&lti^ «JB{CS!Si I 

'<E|f®«®l« «S5IC®« £¥1S| '5IWW5 

¥fra ¥ca, u^isrii 
© jffi m I wrai c«7l«i, ■^sw? ¥if.s\?! £i¥e!iA« *!ns|tii3q!?f 
B»i!tiH s«fi kcs tRt'Sasia «^«¥5c¥ msiw 

f¥ f^wa ¥K®'® a¥\»i -C'?! c^^ 2S>!!«(J t o?Tta¥ !Fisi>ni 
^cm, (.^ ei^ro 'i^i s^pf ¥?:c® awj s-¥^, £?!¥$ 

«j‘Wi«*iia c«f)i ®iw s't(<in i c"»ipri 

(fisg ¥3 ;r ar'{‘k35iiR-®’!5i^^fl a«(^j ¥5ia 

CS*^! ¥?¥?, ami 5^1B 5C« I* 

—a 5 ¥«».® smia ^itseqn:® a[=^?a® 6 i!i-^»i 5 i¥if;¥ 6 c¥ a^m 
¥31 ¥¥Jr I ca sic®C 8 !i* ¥ici sja, ct 

aisca I '«¥6 ai3a~®icsf¥ 

¥»n»(if ¥s'a«i I CTv Jiisricai *ic®wa 

¥¥«tt®g ¥a82icif!a ¥j] scac^i 

>i§a; «»iaia siJisja 'oiaia 

avi'nw ! ¥15*1 *f®; cb^iw^ij 

ecfe fs^ ’ 'ifa'i«riiqisi ^Isiia ai^ca 
■ai aPIl ! imV?\ «iK¥ ai fSlf®f8 ¥*li I- 

qi^iJ a?. ¥£3 ®<U! CSC-l^ili? ¥taJI I 

cal f«c'a ®!ai <a¥(T5t ?b3i siaai i 

eiHi aica £«£¥ ? £¥sia ¥ca eti-^i aica susii 

'iwia ? rsl^ia ca ‘=‘n<s?ii a??:, tal c»ia 
fac't'qina wir-n «ik¥ *iii£¥ >5|[ cm.^ c«*ita amia 

mn I ‘=’iT«ai «<« f¥ial an? c¥ arwic® aica ? 

isca c¥5iai ¥C3 facaita ai 'sr^a «n¥®'')g fassirflgi 
asicasi ?—•fli gra-afia ¥ca 1926 <^Jdic¥ j^ilcaa- 
ai^tc¥ aeicsi??, 'wataSikc^ ai c«f«iii aw. 

cats ewi? <«¥tS aS^ij. twicaiii s wig «ig 

c<ic¥ aiiaij inc$ c^ieii i^a i ic^csig 

Bi»aasi5cef tag iflaGi aSci^; wfcai cataca isura, ®i3 
eiiaiwa WicSiaw cat# aat ais^i; wiaai cal »«:«? 
«ir¥i fe? cat’s I 'iiaal vi6c6i \ *’itiit;«ijsi)a aSam 
Bfac® JjSjsur eftafiC’S^i ®iw CAiiiia c6i«i <3 uSitsB assins 
^Bwr. '5^*5 ®ia,—-sfila<!»ii8n ta^tsswiii as 
csisn *na > aslag ^cS ! oeisis ^£fl!l ai&icaia ij'i^- 
c«!*iSi ala <^wSi€. ¥ta '•JiatSie si$am asi!t'^®«i8i, 
*: 1 «c?n caacs, a'ja 'Sics ai CBica a«? «t 5^£«, cal 


aSare caai^sai sJttica caw ai?«i i’—caara tati?*paigwi 
CFsara "ac^f «rai^a c«ft® ¥101 aisrivicBS ^k® 
aima sga ¥si a'ja aic«^ awe® »fic« i aiw ®wi 
ais aai, f®« CBicaa «iiC8ii« ca ®?W5 cbS 'jac® »ncs i 
>«i| ca ‘caai’-'ficaa afas csica caai—caaiw cB®aia 
ic<& ^!Rj 5 t« as! *ic? I—®|. cal 'ca’are ca aiBs » 

warn ^ai^taw ^^sit® cBca tBBia artf. 

¥•*1^13 aic3 tsBSTatcas aiaara t^cs f^ca ®T¥i£ai c 
’iaHifl »rc«(s caa^ caai aw : ®iaai cacaa 
aai i aiica *iwa awica 'B!«itai awa •ijc® ? 

caca 'f’jkata ^ca enwi-^m caca ciica-f 
^C¥ a1 aSc« ai ®k¥ stit«ca sica ? at cal a«ai 
siaai at cal «iia«f p-caa <*1 catsfi ? caa cat^w 
aaaica caca caegi ? 

(5) 

®iia3i aica a®i®i afe, ®» catas «i¥ astcas 
acawta aiia taaiicaa *riat caSww c^tasi i uiOTa cnta^ica 
ai^caa ca at$, ca ¥io? wai ®i« taais^g i 

»<i¥| aiats ®it5ica litaa aiaiaa s^ca •aitcfcaa, 
“ifS c’li^i ’ll® caiw, ¥ic¥a aiaia aiaw c^itaei fgaata 
c®ic5i I acaisfafelsv eitsiai caSic® a«i®i taa*ia 
a:a ai i ^-itaatc® a;c«i 3 'ciita'^icaa 'a^atS eircBfi bibii® i 
®ia CBcae sjje ps^ai aiata *iat!3! acaa ta^ia i tal aa— 
aiC¥ Subliminal self otaai Preinlclleclual 
^warcness—vfiae ai|« gifa. aicaa fans *ibisc® 
af«ai5C5T ®i3 cfeiS ®ica's fassi^eiia t vsl fg;ai a® 
aim¥, a® EffSpi ®>'> ca tatsa i aac^ aicera aiaio 
^•^ai-vw ertS5(C¥ aswcaiai ae«ir5a« aiisita^ i 
®iaica5¥icer aw 5 cal aa ta«-ia 5 a »i 1 at^a 
■iiifefBss a5i"ia a«iwa, ‘aiijcas ;fi| ciawa aa »ista 
« sicag aeswea a«, oiai >«¥ caaaw «¥ caata =^1^ 
¥cg BCBicig, aia ei^j acaa taewa «Bna*^ si®? 
¥113 t¥s aa i aia e aateaa ai aeansca eiiw, ®i| 
a?*f 55 c«itt¥¥, acaa va|-^t*S Bic»itf¥¥ l■••■l3ta « 
aicaa acawca ai^jaa ca ®ic¥ ata taai 

aca a(®ita¥ acet caca ca«ai bc®?, ®ca acas tawa 
(flB's 'aiac«f3 acawca ®i3 ca ®ic¥« aaia ¥i®ifa¥ 
ac^i caca fat® c¥Jcai ami cal i-¥flji5[tsi 
aiwa »}S^ta¥ia aeiwa 1 ¥n 5 .ta¥ tassica 

ca 3^H-s5aiaB®i caai m, »a [caa a®i®w aicawfa^ 
^»itSc¥ caw aaw ai 1 <«¥$ caa cal oiac«na ataa caaii 
ai »rt«« I 
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cai SICIH Ill S|t;»(5 iimai 

C*J*IIW 51?ill'is?¥ K5fC51S 5Wl ’^‘CSf 
*SH1 I C^I$1 C^’Cf' ‘^Iliej C^ISJI sjgjjfifijcci 

.■U«S 1 C’lr.iR ccttf! SlSIlSj^llJfl 

S[C'® *(TWS1 I fSiWa «FSH 

SWa eilW ?ll I ‘5ii^lis?!i 

^*1 cnc® ^TM Sil5;if^t<s ki 

®!gi5ieiia BOT i =via«I efWC'i Bia ! 

RW® Bieai lif ;!iW5 ! 

Silane*!' 51T!i!^rj'®5 I^CICR I ^iJic 

si^iiacsa Jiiqjfii vris-yis e^ijl ac^s 

^isj —£J 5 [’ijK- fac*iy “It'S sCTa 

«iifa«ia s ^isi? ’sf n^«?l 

£@(•(5 sajEig I tsjTiii?! siiH cvf^i] [tfj,— 

'S!lfJ5<»R sice Tf) ; ^^.§ 

•*^f?cac»ia «!l^'fM?I : '511J?)S ®IHJ £»1S5 tliSP 

“TC'o S'! a?#fgsir»4i :n^?i CSf!''*! ^<?ii 

Sl!?lts£*sa r;![ivViT;'??.:, .-.Ti;® ,*.;■ cniV^i^i 

'aES ’ RKIS i -f^ tiiCSf, W:^', 

wr,<ii i 5iiijCT5 «-? 'cvr'ss iJiWTc ^iHvpCT 

£'ff6fl if’? ! Cii :!*>.«■. vii t*'C01« ’«(|J»t«f 

t^tCS), ‘lima? l^iK’ *l] 5 ii i??! * -ft?' i«F 6 ’,isi 

45 £>i «itiK»fa 'ij'K *(']£>* ! s-'is;r,^a ^w:i 

«i 5 Jiia smi fTO, ^1 'Af^-;S 5 .!r. ni 'ess^s 

VISS^IJ jjRfi; i^Jiritji SII^JIJ ‘ijf;^ BVw i S© ^^51 

CT ai 6 !£; *^1 ■ sjW- 

aai? —•‘IT. 61 [■•■'.'■ «t^ £»1S| ( 

ii sii^wa \ ]!:% <11 f6vi'.<-i?^iiTi' i- Wi^f.*ja aii^<ic''» 
cai^I «« Cfa I i^;k C«r,«? 

^^■63 £?i(‘^ 3 fi a^yiiifd wA\ii L&^Si '“JCs ( jiSj 

aaT»! m '"Ca i 

5iwi«*i snsjcstia en^wa ns^w i >iisii5H 

5 fe?ii sft^ei «?ii 4 f?sa i unk ^■ 4 «n 35 

vac® «tica ri ( vra^') <iij ^■fi’e!®i i <ii«)iw 
awwR ‘c'T'iiia'«‘caivta’ 'ij9it;iwi ssiia.ixaw! 'siHara'iia 
'««g1-ga 1 siric=ga ll^ycR -m: 'nwcie i 

«ll« fa°“J «ja;i Risf«!®;TRa R^“!l--<lS<*®9f^ e 

•HRaia‘ii« ^fsa'SR w^icr zm « i 

fv ®ia cei^adifaa ’^:aV4i?i 

fRatvia aai a^i? “ii ’^^Ri 

VTRI 5?ia R1 l CR^ ^IRia RSRi?) U% V’^RW, 

^*i9ikc® msja «fa ®(!cvr-£r a'?ic*ia 'sirw mev 
^1«!® : smss a^osncR i ■I’^Reifl-'Rvt® f<rca 


'af’R'a ®i'j6 vea fa«siiRta( 

igtaW <<9'caR I v^Ri-cssRi-iRifif « 

^TCRceicR-ac© ‘S’faHra-w‘^1} ««5!te« ifl*if^!e ^jrisis^ri 
- siicia? Ria ( ‘®2 crSj ^!^R^l^0cv -^w a+pi vsj 

‘iv Ria ? ^IcRRai^lcv -a^sfi tRc«&-i c^ia rsii^ir, 
"iS'fisj R-vic# «iis;ai an«*i(! Wcvi 61!? i «}}« c’)^ ai;'««iiia 
!»Ri ^la^s i?fE 5 <iacRi ^f'S 'lacRi ‘ic’wa vic^ i <«, ci; 

'l> j ms[j,( !^,>ja^icy| ^iie. iBllJlj tfj7..ffgi 

Rifav, Rjai £R^ i;5f*iU« tBCR -?, ^^ICR RI CR^ t*»i:*!a 1 

ifitijlCR ait:Vi^s,'?r sjcS r.i ; sj;* ;^j ;... 

asit>ia<ji5»f aiiRara')!?! ig^a ’?ca »25 ■^i^f-aiivi 

®liSiai |£iE5<PBCRa •!!k-»lf«-£!4 §®Il|lf5 sVC'i &lRlC<i 
?ac®i nils ;-*i=*f Ifffcii ®it-4-. cRs; lrR»6a >^^-* si's® 

®il1?Sl t®! ®1 SIW i [R5? 'SI?.. ICHj, 'IB^," JS^ei 

■nfa^ef 4ca av!«i i’ 

fRWcv Raia ®R5 '< atb bia faaiR i ®ia 

R®!—;r 3>i^c^a$ fifRi; ®ii' Rivwis ipe^^fe RR>i;<(H,:eis j’ 
ta^siCRa R®j« RtaRicT ^rsiircws tRCs t^c® bir 
k®%i I 9 ih®£^- JiT\^ca g,w x? R i'tOcv 

ajjs|iti i SifRa 

CR^, ^Tic'ia© ' 4 R cRi^ < — Ra^i iaeiicRa 

a1URlf®a aii^H Tfi® t^icafi^caTR 

^2TI a® ar^eii »«!i; 5?(fVi’i ii;5i,---R5» i'r.*ia T«t«!W 

•lesg^R^ia ®mai R^Riia ca sifR! 

5^te,--®iC’fa R’^^caKas •aif^iiV-w ^cafa a«(Kife 

sc^a 'staiS Rt'S® ^-c-':; aas ■rc;- ■ fci«irR4 

kaaiCRa R®i <3 a(Si'^;<siie 

vpfW® I csriRK a jaP 33 Rlf.!fa, isyjRia ®(ias; 

VRwrawa i a’ ^icaa iiicai «kv a^ia-aaa ^laia 

Cav^i! sia Ri ; r® ?icu r-. i caia 

£*f«ti£5TR i-'i-i!-5t(g amta '(iRRi^siatf? siifa; Ra fa®iR 

<«il ! jq^ Sitjaiia 5115 ‘JR ■> -sS HR a'3iV5J, gfaa? 1 

—£Ricas^ 'I'i'aia a®;;«iC®, >5^1 ‘C’siai^feia aia*ii 

inecR? sifRisca ^c5!viRCff5 Ir^a wfsifecat 

eiRTCs nica. aiRia^RV siia ^Racs^a 

aiiRii Wc® -Rita, 'Rica ciu'sci\<®a ■s>,!^i?i 
via«if6 wic® 1 <11!? CR a'lisM, Ri wfiicva eriRiu 

’iica, <a ^6 cRR aisa tRca siicr i • • !!<m 4 ® 

T»i«iK5(vqRai w'se^R ca. «if fteif ^RaRc^fta »i'4 R^'aiia 
t«fer,® «H, aiK I eir^ cn ^steijcv c’^iai'^isi qhc® 
«iRia ^?i—<11 cRR '^icai sip, ffinw! 

ai?(fecv BfRsjiRCRa aiici* a«fRi vaia 

wic-n ; i:^a viais ^’sa vea 'jeK.® oiia^ kjt 1 cvi;} 
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t 38wi 4«(-5si wol 


©wilt C3l| ^efiin £f^8i CTOl 

‘fw»f, an 5 [f*r’r qhra# >< 16*1 « 

♦««« *ii». ®icf« ?c»r 

« «w w?is ^nes 

*iTOTa fRr¥'*1 33 W ¥^1® ®Wif ¥«ll^*l ’J® ®1C¥R» 

«ll«irw CT^ CMSI «IFWI Rf*f I’ 

Sjaftc®? ?!t«J3 ®PIW ’J-Ti'f a¥Ff 

m I f«r^e]'w^ 5 .W 11 «wj a¥i«i ¥sc® 

«pf*i I *11 a¥i*i aw, ®i 
«n55j’$r^c¥ as ¥5i ^tsri >w f5«K¥ ca^ csia 

a¥ia ¥?II f¥ ?IIS ? —^OTST, ‘(fill 

W®i »ie^. I ta*iwif*«9 

^ac¥ ^t-sreaa ¥ii^ «^w ^Wcu c®ww * 1 ® ^jrgsi®! r 
—5i9fk® « ®i ¥ic«iw aiaw a¥i>q 

cate aiw, 9 ® 'jfsi?! diw era tei aici 1 sir cvsir 

¥9W ¥¥1 af«ie SfIRK® OIRfSI I «wi f¥Sdl 5SC®I 

aita ; f¥f ara ®ri fa*a ¥^ i —e^ ns f¥ BfWitRi 

siw j— 

—C9W af?l‘»p¥W9 ¥<II RBfCVR I 
a^nfsii *iR59¥ij “^lasi ciP? aa«« cr9w ¥Kei 
fRWi «iRR*afB '^9 5i^a9\t¥eia ¥C9 waw R^¥*a 
BHRica a^ft isiaul twcsasi ¥C9 r, ‘eice f¥ «)^® eiie 
5C9 ?’ -* ¥!r 9 OIRl asl ¥I®1WR1 ¥I5it9 aSKR f¥ 

acsTfiOTR, Safn^w a»n 59 ?R« ®w ®i^®9ai«ai 
9W Ri 9C9I 9R»raTB 91 fas w ?«5-«¥m fefR sicr 
¥C 9R tR 1 —9I«9C=^W 5^ aft—^Rcoal e ¥T®1WR'^ ; 
cfltra ?RC5| '^19 SRRia I '«¥¥R ^W 91^C99 S|CR9 

R¥l, era Rfe9 a<l ; 'Il9 R^ Rsft « oiRieiR SsiClRft 

^ra ®19Ca9 SICR9 Risft : <119 R^Rsft I fsitBlCa 

9WI9W19 RWI9 I ««aiCR f9C9W CR^ l 9nW R5C*llfa®l, 

3 WsiTr®i • »ii¥¥<ina 5 ^ aft fsifaics 4 i 9 sicr 9 sww i 
aft aa-aa a 9 *ac 99 af 9 ‘<T 9 ¥ 1 ->ii!| ijiBsa^j a 4 « ; 
teiR ®pft, ®lf¥¥ I «nt9 9lC9 WR19 ac«l9 CRiaiR 
«iit9w?CR aiflafsi I «RC¥9 ww R![a ^irsT 
fa^aei cwai 9T9 ri i n®j®i9 ¥re!WRft ^f«c® 
ai^ '®i9 acawR« aiww aeiera ^Rwal ^ic¥ 
9T(f3P9l aial9 Rca wcaiBRW a=5Q ¥C91 —a®i 1 
jW fRtaca 9i«9wra R^Ri91 «aaitR facaw Ra 1 
®iiaf afa-^aea « 9i«99.i encwsRia ¥ica aiata 

'a^aia aea ¥wic® eecaie ?’—at’sra S^ca awR, 
«(?« aa ¥cai ri i' —Risita¥ ?aaf®a aa ai-si! 
anaw «a ¥CfR, 'fln¥ia ¥i?Tt® ¥e:ais v —aisiaei 
ai'^fftw awi C9R RI I , acaa aisi annc¥ rw^ ¥ca 


ceron-CRl swspia srtwi <?rR f®?R • ^phr 
aa ?¥§ «ii¥ faRwaftR «w:a. «®c8fi® 1 « waw 
5t»r« i^i, ®ia® 5C«r« osfiei, sprcRa erfaaa ?ca« srai, 
«i!we aca« Tacawsi r —aiaa^i eiaia c*t ewaa 
a«frn xffcsiR, ei c¥ir fRfR^ sicscsf wricri ajaii ai 1 
©1919 a*fRi waia w^si^ ¥it¥ 1 ®i aiat T’' «»ir i 
91 •jRPRR, ei ^9 sicR t«¥ faij,'® ifaa ^a ^ffira 591c® 
aica I i?9^ 4ia awa 1 

C9ia >a¥^ ¥¥1 99tC91R 1 f®tR 9¥raiR, ¥*1WBC® 
¥*!i®aCTa C9 ^a, ei araaaww R?Ria i ¥*ii« ea^ 
¥9*99 aa*acaa a^’^a¥ <i$ afa^^i©? fawa ¥tc¥, 

®iiw I enra ¥!91® faaiiR « ©!?!?¥ tawiCRa acai i ¥it¥ 

s;r 9 aft® e ^9 affea aaiaeiCR i «nc¥ 
fasiCRa RRi awia i sni^taa tseia c9 rtri aiai 
®iit«, fa*a-Rit5®i-f9wiR-»«’9TtR© t¥ aff^9¥a «nc¥ ? 
—C9ia a’Jf 'jsiOTR ! eiia eiiRiceiR, «fl¥!6 R®it¥ 

9IRI ©1919 a¥ia ¥91 srtiaftR ©1C9 919 RI 1 a'9lOTT¥{:¥ 

aicei ¥ca 'aiT¥ica Ritsitg acua S^sa cVwi aw i ®i 
CR^ 9119119 ©191 ei^si aW«, CR £9 ifa «l1C¥, 
C9 ^9 ceiraf, SR ®ic® ©C9 «ci I 5[CR$ CR^ ®©a ©ica i 
—f¥^ as ¥ic¥ fg^i «Bc® nf9’ji9¥ra9 C¥i«na ' 
1930 ^>&ic¥ 145 ^eTi5 'Raaici? ®ii5R>^i5c^*a 9PI©9R 
¥i*3C¥ ¥t9 « faapfta faela RWra 9c6 i ®ncai5RW 
R®i faa « ^*991999 atf aai caa i ©faa ?l^t® 'la’s- 

¥¥9 99R Rl^caa RW 'a¥JJCB BW, ®MR BllSiai ®1C¥ R®l 
9OT WlfR, 31*99 9C9I eil®9 ¥f9 T —®I]5 Rs6i5r 
©ICRR, '*15 9«91 t9¥«5R9 R'aC^ snR9f©l!5¥ ' RiaRlI 

a¥ia ¥ca i aaftsRia Ri^taa eifaa « eifswa &5 
§a»Tf©9 Saa c«ra wr i lefR ¥icrr, a95iR®JC¥ 
eif©W®ra S119K9 ©IRl 919 RI, ^Rl 919 ^aaiffa RW1191 I 
i<i5 Sasifai, »*i?S '«c¥9 Ra, ap Risi?a¥ feaeffi i faasiR 

cr 5 5pica9 RC9f ¥1(5® • lawicRa Raw¥ 9^ i l9«R 

9lf »1R 91 R®i p, ®ia af9’|a¥a SaeilfRaii® 9^ 
W91 'U‘191 QUALITY’-9 at¥ aieai 9iC9 ai^lR 9i 

:5.*99C¥ I- 'snlR’&l^tRa 9C® R®5 SRRR lR9Ca¥ I ®i 

¥l9 RCR ¥C«R. 9W l«rC9 RC«ia C¥R ¥159 CR5 I 

, *11^95 cr!«, ns c®ic¥, ®©a crIcw i c’^.t^ia ataa 
aileaia—-cRe Rigiai 53W1 ®n5R>&i5R rw»1 i 

¥95 CRtwfCaa ¥*aRW SRCR '<1¥9®,--CRM sIR 9 iRBCa^ 
R9 I—5¥CRa eiwiicai Rt®ia ^91^1 p ri i r®} ansntaa 
RC5®R®1 lR9Ca¥ l¥RI ®1 £91¥l CR®! RI I aalSRICRa 
SE® 1953ICR ¥K¥ ‘ail^SsjCRa rUr® Rlfiiaa ¥l©a3©1C¥ 

¥i5tiS ¥919 T^*' ••1*1 *11991 lawiRtaa 
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HR mMv 5Hf?i I 

HlWWfl OT^jf^V =5^ 

C^CB HRH-fsWC^^ XSSI'S! 'Sirwm HI ’•FaCBT ClISiTWB 
KBf SB I ®2. « HRB H15B «fl5 ®nsill 

entn hi i hc®!? 'si^m ▼bc® biw hw 

fH5CW co^ B13B CffSHWa »fC^ I 

HR ▼«!?, Hqwa HR RIH H®} Cliwt *lftf 

«R ««cv, ®R huhiwb ^kb ®ia cvr HF* ^' 
salBRiw* v«iTa~“5ic®iB c5®HTa HPW-HRa 

HR Blfw HWI OITBHI HTHH-HRa fsl'SH faCBW 

aciR I msifa fassiR, (f»fR « Ht?®»nR <*wa hhw 
HWRB HlfaaiH KSfR 1 5n£5:iHr, HI^RS HR H"»l# 
faaf5® cviH Hai afw wiiwl chcv ®r hwhichb 
VIR ®! 01«f^H I (flsiH HRB H'ai HB, CTHICH 

H^Hia ®rpsi c’fTH h> : ^icna rcb ^jaa h® 

CHHTR ®i h<: 5 HHRa aicHi I la^^f hr* c^cb araa 
Hic« CH *fia*ii, ®i Hsft® encaa aiawai Hc^no i 
««i!R fn«fTc«?raicHa wiMaa RiH htr r^ l•••vl•5tc^ 
araaara hr Hiteaw Hisa®« »n«(¥i i cvhhi, 
armafRCHTi c-hru r aaR3 hh 4k chhir Hit^caw 

RTHI Clfsa CT^ I OI8I5 HRa ’FIK HflHRB £5M 

Hlf5C®» H®! BIIRI ISIRV R?H » »<I»F| ®TR H#II 

5R, SH^RB HRf HR SfSBH® HI i?5H® t’TlH H«HTH 
r 5. ifIsjH H®I Hf«r RCHT HIR, ®« H®Wh OHHai HI^H 

«iiTb, ®®ftrH wnsnwa h^tk. ®i “^hi i' 

fn^IRa CH H®}—®1 Hy»f sllHH-fH3i:»l^ 5B, ®CH 
®lHlHf«IC® ®TR HWl RRO, 5W3 ®1HIB ®ia SHflPl 

HiHf® HKV I Hqs*i 5CHa aiHia H®fHia r h®i 5if^a 

BB, ®1 HB. HTHH fHBRV HB 5 HTHHfsfev | 

H®1 amCHB 5fS BiaiB BTTK i«*Ff8 f*(BI—C bK CHt"f>^ I 
CHHi^ HIHH fHBRHF HB I ill5 HCH HR 

BH'IsHR fHWfaBB feiHRH—RHIR SWIHI C-HR HRJB 
ffCB ! 'g?si¥ia H®!RH, ‘C5«^l ¥?lTi ®IHia f»fC¥ I 
fa^KHB H'*l*f JWIB aiHl ^l!a®lfHC¥a 8KB1®H ®nK I 
f¥^ *n?a®ifH¥ Bi^/Hic®a Whh i ^i® «feia •'ta cnfii 

*tHI I CH^ ¥H1 HR CBR H®^ Hlfa ♦lfa®lHl <flf?Ca 

H 5 W ®iHia faw HH facafa i' «iTcai h«irh, '»«$ 
h^hiThc® >H¥fd ¥«n wi vaR—iHa RtRi§i ««a 

®THI$I HK® HHW BK? CH £5^1 ifli;® HUtH, HI®! 

chTh ▼fata fnca •hr ¥ai ▼'iSai caw ¥fa fn i 
Hw ¥ca at'ss vatcv «rai acai hi i «nsna h® ««5 ca aitfa 
HH ^in ®iai H®&i i®ra® *nca rr, hi *nca tH-HfH 


KC^ fata Hiw. ®?i! ate? ♦iT®gi{:¥ aig £®wi»tHi ¥ca 
cf eai H^aiaaia hb i’ 

fHRB ^laR Hlf5®I HiaHTB lalaHlH BjlHRH HHTSf 
« HiTs[C®ia EaiWRTH Hif5®i faBica «ir¥ faaf^sa 
¥ca I 'Bifa HHTCwa Ta«a 5*s^« awKHi, far ®ia ®itBr 
®w facB ai car»n afa h¥rb ¥<&» ?a, ®rch6i 

HiHifHv a'iai. Hif5f®i¥ HB I 'R fa®iHf facsif^K 

f¥ Riai^iH fHR fanai® chc® hiik, ch rh ffaa vafR 
fc^Ra £5'^i ¥R 511 <H fiaiarcam afatn »*“—®5 fasiRa 
a| RHia fapca m «!:&, ^iwa ^ «h chhi i aiitsHiH 
wiHiRH, aia? <<ia HTfaiaBia aaR, ®iai a®Si awia® •iiR 
Rca I cviai*^ «i¥ aarc® f®fH Shhib whikih 
S fsBtc^a siia* I 11 !^ ^*fHia fa^itna h®i aai 'it? hi— 
£aHH aai * 11 :^ hi £aTBi ^6 £ 5 «- 4 a suhiri ¥jrei^ anv 
feiwiB I Ht®3a faff® >iiai£H £hI » ai wr ai 
HC®ia ®iKf«i¥ aviH I 3i®*fa ®iaia 5^5 Ja®ifH¥ 
®^R ifatca aaria are*i^i \ 

( 7 ) 

Hfa® oiia ?[caa ®iai Hii^fHv faancHa ®iai 1 
u£i¥f6 HRiiHfa H® cShihIh, fHBiH* fnaRA? ^f«6 fata 
HBi-H-H^ fasia ¥£b, fasT ^lafssi gf^ca ^f^ca aal'^ia 
aieai ®wi3 aS'gfHc® £a*iR 1 awRvfea hibiri 
faBunfai 4iwa Sasifaifta a^in £«,!tefH. hihi ®caia 
f®C'5 B^ia*ai«ai «ii^!®gif6B a*fHi vac® bih ; ma? bih 
Hf‘ic®a ®iaiH af«ai Haai-H"Hc^ ?j;a-acH-at< fnf'B® 
vca Hi^caa acaa vik fncaan vac® 1 faesicna hwhi 

BCW H'r^ef®!! HWHI I CHHICH £aHH HICV Bfa®l«f®TCaia • 
£®HfH HICV fa^5 Baia aiivic^l 1 Bl'QBl, 

HIV 16^1—ifKB ca f^Hfa, vfai ai«fHi \ 

«ntH>&i^cHa Hiaiaa wicaf'SFvstaiwa wfafsv 
uSiRa facv ®if¥ca tavfHH f®ai¥ aaic^iH, ‘aff® fnc^ 
^»?a, ®ia fnaaffie sjwfa t ch§ fnawa viarf&R® 
£a ^=^a Bt® Bca \’ —tal «ntaf'?p¥®mcar gaa vca 
£®iB!ia HHB c«iCHi aBife^H, ‘£H^ ^«?a sc^a aiiaiia 
®iaif$C¥« :i*Ha Bt® BR 1 ’ faencHa aiSsh a®^a fiHCHi 
£®iK!H afa® e giiaa ®iaia B**fHiH» £h 5 H)Btc®a ^a^nf 
aaiB aalsHiH aiwi ®iaia aniHRiH-iaaiR ^[aiHfa 
^laaafH aiara «if®fa« bcb avi-i aia aif « «rce(a hhbcb 
HC f 'oii aiM •facHvcaa sirfHiat'aa ; aia jf6 «i*(^ 
HfBHiHB « facHa, '^9 e «iiH»f anv^^la «as 
afa*jff I chI afa^rfsTB fasitna sea caai «a ^fN 
SR RCH HiTHi Bifna a«®i 1 ihJ? Bifaffia 
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3jnsr« 


[ 4«(-5sj 


fiTC«i« wit»rcfl fiic'ti c®s^ 

T?!«Hlai 5?if!C«!i(, ‘w<*f W«, >fl(;*I ! vfl 

c®isi«?rg^ fl!!^?j i’ —iijiw? 

*j*«i!:ef (-— 

?c«<a T^jssic MS 3!2-5 «wii;®! 115? mrc^ 1 

>nii ^01 ![i^5j:s <^:-^. c-sic^ft ’^1 :?:?'?■ 1 

CTnWlfl -Pfi^if! s'*'3 SI'S '3|<51, £5? cai 

C»! fv P[*«r<f r t<!s5S!-l 

«if5i W^vA?^. e^r^c’sff vf^Fc?! a?c*?a 

is 'r'.«ti:^i9 £» £«rta ®ii:fiia =*^115 1 

arj?®( W(S*if 5C'#f? c?i C'Sl (fl’Ma SIS I 

sjRjwa 5i:5r Wsrca «f 8 c® Jiia f 'H^. 

h8T!CJT(-fssric?iif5 "Of*!' Wjh <S<il I —:j«r8 

ws»»f--i:g[fi> ?:c5Ti fas3R ^itl-xc^Kr 1 

asrcE^^?! '^m’ ?j£g? vjics 

'Ifai V5*f€t; f^-ii s srSiTs-Biifs gx vf}^ sto 1 

C5|5i »»agfa ?wg ;?(g I s[H >3[t»i 5r.i!F •<;{:«— 

‘asfiBfr®* t ifik c^t JJMiait'dsr 

fj^a i’ —En^'#a1 cas-. 

ancej >ia% ^■^5 « k^swg i.flvj'a siiiliaas siiasi! gi?5f? 
faaai:^ aa1aq]<« fsica ^csfjr sm s'^ierrs 

«iRir c-iicv ?Ka5 afai i 

f'TssH ©ri ? 

ca iBiaw lal^aicaa ’s^ajei ^Z9 -sia^igTa e> st^ss? 
®g(5r<l S5'i*jwa 1 £*1 ®i:q] xaim 'sjcfa^', 

awg,—<!5iaiB «’S';«is^ '® ^f'^**'* • 
fliT*ic«a ?««f, sciag 'siai^ viaj'ij'i 1 —faaa tsgjjiR 

Biaia aT«^5?E!s ; £»i5 =!r«ii^ft8 wi^^aaq arwi 

fawR aK®-. arc**' f 

faesR 5ia fa^gcaf •vi-i" vac® scEfw 1 sispa 

’Pica SC'-W ^Cg jfai jrc^ I 

ss«T«t ra’s^si 

ca c®i as i ca eiais «i^k» 

?asiR 'sjtwa s® 3ja:>;??a !5:ci *tiM » ’ffca aj 
a:c®, s^c® 1 -• ag ca £«i anRit® 

•!»w : ca c®i ! 

a^sisya ‘h'ss:' i:sap® fatatfisM, cpfi^etfS- 

¥119! aii®:*«a .a«ii<^ mm swca cvc^ ? 

aaa £«!C¥ ?-q»iwa vcaca \ 

®!5n wwc@ ea fji'sal a®'—sa faaa aiT« fawwa 
-am fa?® ^a R! s’ wiia vsivwaMra a^rtci?!, 
*«iT«sa ®ia c^ifiifdvCTa aiai ?5«w 


¥cacs « faaiiwa fac¥^ ®ia ®!ic9fi^ 

®ia a®i!^ «iiaia¥!»! ; c¥«^m lia^i*! aiia 

an ¥ca i’ 

aiaf?*! ai^caa ¥i!:i fa^s^i^r^ ®riwi a®} a^-— 
'«?$ a'^'^Kaiflf fcatf^cafj? i faaiTwa atf? f^iiieTSi 1 
¥R sea ®i’s*a wm caai caa t cal 

1 ¥ia®i aia ®!ia 'sia'a 5t.9f! 

^‘t«6a ; (sjisjia ?:£??!( ®iR?a vfwa ^iwa —'-n 

fasiTR ( uB5| cbjai c-'ica asca fe'w fa's! 

■afflBa 1r»!«s!t5i''i 1 ca'isal aiai tasiR ai^5:c®'.a 
’wiaca an?!! 'eiai ‘snaa f.’ff.® aca : 

( 8 ) 

wicaer •'■lai? aiais ei^aRca? 

C9t'g5C9!a «{a I sia ^i'lsra «';'aaia Tac'^i^ia 
5!ai laa ^ aa-^Wa ag'is^ aiiis ■>'!<!isiaaia 

^C'6! ca!^^ £^pai¥ '''\8icsa -i'^' 

Maa =5a;—“S#: -h 

esa i iii¥a! a5f!<5 '’’.ic 'kvr.w aifsa® ¥i??i 

I syiaii^':^ aw?!, ‘®iT*;a- ‘ik, ’^-■'iaai ai lara'!* 

e;|i!C;® £5^( '?C<! >’ —Sllff*'; t'!?S,Wa 

®fgca ?a£9i^ 1 1,^1 tfR k;B 

«!!£¥ ! I»H, ^®a3 >T'4i' V'U C^;; 

(fisTr^ enia 5^1 as^sia * tfi®';"' a'« faw 
^feJr,?! W1“;r? ewea ""ist arrojwi aia ? 
—^c ^!5 a;i^ kra ^«ic?i'3 ca ?a®iRlcaa 

i'ttaica«!TiL' £¥wa 

6h] s^a ? 

aalasisi a«!ce!q, 'd^yTliRa sjcai c^ri csicv aiias 
5CP(! I asJi^csa acai « ^a^ps ^c^sa 

5C¥ aiH affif csOT ®!R!wg »iic® ai ac®?, ei«fia 
¥t"n ®ng fasila ana 

®T®]g s® !’ “*5^ a*i3 c««ia f^ics si«ij aw! ir| i a® 

■!¥g a!K,»:9!i siTcaig fJira 1 ca encsia ssn- 

®r 1 aiBtC^ «2ff!i;5f55!—I?®?!®!, ca' C®1 'a¥ 
9ii|w8 I ■•fiST, aiBfi ®iaf am casf I’—siifn 

^591 awl ®ia ®iwa«i ( ®n! asaesa aiaai i afqpsa 
STS aa ?¥ic¥ iii¥i5fl va^Tb® ¥518 aiaai \ 

fa®ia ait! 5 ®i cal awaia vm i ^aica famwa 
asneas “aieai aifa:fe!¥ scaa aig^fa' 

^i®i ®n 'siai aaia c®! a®a aa \ 
acB^aiag.'sas aaia^ ®a evasR 1 



sf^i-^rrtrTW^r ^fir^l# 


oiTsm <3 a5f«« 

501 •ropf? ««5? on^nsn ?5c*t «iT8e «T«j ♦ffiiisR«r 5 ^« 

«M5 5WW «IW 5H«I 

jfl I f^i a^iW® ®i fcsi* 

aiJwCT* ciw as® oi«i5i •i’ira « 

«isif I c®sR ®w f5ww-»nft?«J *» cBiT’ffaa cmg c«ic«j 
siff, *11 acs »n«tw«i ®it 5 ai?s?v siif^ f^’sayfa fs^i 
^at® 95^»nf5® 5W5^' aiora 5h[®!<*( ’(fai:® 

*twMH « f^g wsiPisi iarca:? «r«iB fsl^»JW 

»j? »ita?f'ge ♦ircaai— a^R 

VJl I «*a^si 5eai5 ?¥ fjR?l 5'®B1 

1 'snaRwa «»i«c>5a cnwiB;?! mvR 5k 
«5C«5 C5^ 55 >55^ ®Ta f^g ®51 55 

®i5C9t 5S5® Snaa kc’v W»»ki<T«r 5<ai wsa 

5C5 iRI I 

aKsria waW^ fasiwa c»f5i w 5c^ ^r aw taaw 
«iW5f 5iraia ^larc® area t ca^S 'Africa 
ill awl fat W5i 51 ? 51 waia £511*5 ®iic»ii •ams 

^inra ceiT*5 cal aw waaFai Saai? *nw5 5i ? '5®'i5 

58iaj viaa 5 j® aica a»if*a® al^ki aT^a>a afw 
c< 1 tc 5 caaia ^iw aiS^f® i fsiac® ww csiacvai waia 
5151 oi^faaia caiaFrfaaii aiac® aiai 55 —aia acai ®i8r 
^aaiit^ar cviaa^, 'dfsaia, afaBiai l®nk ‘acs— 
srmi®® difa cal aatsf aileg 5i 1 asRiiffi la «k»i 1 

Jil faci aga ®nc9n55i, k®^ a®i |®nk aa’aia 1 
®ca aaaisicaa *5iaw anfa aaanf&af wi^ica 
•aa^ oiaaiil 'siKWveica 'jcai aac® biI «iia5iai 
ak ci^af® W5 ®i5C9f i«l a^icaf ssi^taar faaaa faasicaa 
fvg 5Fa^*iiB >n 5 iaj caa 1 faaacaa «i¥k ® arasi 
5 »j AIDA—aiilit Awareness, Interest, Desire 
« Action, 5C6®5®i. ana?, I®5i « afawca cakcar 
aawa 05a~«i«(ia carai i jiI siak araw ansiwi 
aiiBiiai ¥ca fawaa arai ‘ aia « fawa-aik®! 5"a?:*^ 
aiivwa 5CB®5®i c¥iii Bca «iiC5 ai 'siKa! f*5iii 1 
»ii6i 551 aaa am 1 ®w aca 'Biiace «ra 5 —»«6 ib« aiai 
®ica Tacaaa ¥ii asa • ®iaaa iii| al cvaia l^i 1 
a| <3 cBiaiaaj wat kaf >av as aa.i 'sl aMi farsiw 
aasiw af®5i «i 0 i 5 ca, caaa 515*5 aiaic^ >*® amf® 

• 91 »afaa ’85 asrta laaia afaaca caiawss 
faeiR aif?®*” al^ar awtaiTsar aow aki® 1 

* UAP8, C5|4 »ltf'!>''T>l, ^f«(55t«t-70004‘i 


▼las aiBi aiw—fia £5|«Tta kcaa iawcb aca ai 1 
®ca ?ca 51 ▼mfij aaifeaf^wan f»g f^g alcaa 
kcaa cal ®ical ^a—ca vuca aiie^afw ■•la'l'via 
VBTB ^51 ccR'ii ai fli1®f^«5 a|c»« Bifsai BgB I ®ca 
kaaa « f«i«iac 5 B viatfi cakta®! ^iwarm Wca 51 
aiasaa aFBi 1 alca>« aiaal ai (flamra Saas ^pac^a 
(iivflra afacaaa aia»a <s ^awa iiBacta—ol^ita fa6i« 
araw 5 «® aiwaj faaia eva s»rtci ar ®ts 

Sewa kev liafffi) -JifqLa cac® aifa • 

are®a®ifl a’sik'e 5 nai®?f* 6 c® e^^65? 1 fassia « 
a^ka ac^ smala a]i®cg| <sire? aiafa® 5155 
atta^, a^aicaa c^b c®t ^vd' aimar ca ®» 

«no®ia aespa ai inaa ariSc*® 5 ‘cef ^icsi ^ka 1 
kwa kara ac 5 ®a®i ca «ii»rcal orfliw fa «fisia fft fai^ 

^pcg weai 5iC5 ? 'flaica f$ aa ®i55rf5® ®ic5l 
liica ♦f^pce—®i 5BI f5«ia ac5®a®i <aia £<®ifav 
cwl 51 keji5-snafa*5®] f*5 asi«(*5 ? tassrcaa c^a 
5® BTfOi ®®l C 55 I 5 ic^ ^ai-^icaa 5 TO’ 5 I 5 sna * 5 «ce— 
«n*n®^<c® alwB tkaia, f-i^Tafs « tf5»ft»i 5w 
5C5 55 4iwa<3i ><iSi asii«fkwT«fOTa acj® uwaara 
55—511511 >55 5 sfc® aik C 5 <«| fatwHa awiae** 
«k vaia «iai'0 ®ier ksaia-aif?c®»a <eim fawa 
atawa 1 

5isa »ifaf'5f®a kcar ijk csparcsi wai aica 5 T<»i 
wnof 5W #ifscac5 ▼fa®! <3 ^'laiicaa ®i5i 1 aik®! 
▼c»i5ca oif® ▼■'fa t a5« a]f5,c®K (ii5«k ©gim «iiiC5 
kaicaa 5acBi 1 luc^a csgai 5?l i**!: 
feaaiia^fsia sicn -«ai C5 £▼ 515 birfi aesp c-ace ^55 
*fiS(¥Wif>a ▼ICS ®TB c*5ia 55 a c<^f«iB§ ai 1 
▼5cai (Dvie tfffi ®i®r faesfcaa al a^ifa® ?t5t« ®ic 5 i 
5ifBa amc?^ ▼laiaia a^a^^® acs^i cal t aficail 
•tiiv ®icffa 515191 ■'iTCsga ai > aafmarai aca ^taa 
151 aa alcaa «fas ksi-^ta aas *551 miaia ai 1 
a?if aiww <« alcaa ca*®! cal i «iaiiiei >53*»ei 
5 ® I Bif^ai ®i55ia1 c«»mia ac9i la^Si ateii ^iki i 
.B ikai—an'^farai aaFCsil wicaa aiw^w '5i®i« »ifa«f>f8!® 
f5'555 aff® acfiin r 5 ca i®fa ▼ai 55 i 5»c^6^ asa- 
iftf®c® 59ii 59 :▼ ai ▼lai aimaia ei^i, oi«li^ \ 

«t!6!C^a 6^ aifa^ 5ia*i ©nac^ aiicaifw® “ai*;!?!! 
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'srcw f<»i(r sii ’fw a=^i 

^rwiw fii^j «?' o!«i»H w; csi^ji'^nw c«kv 
'W» n«fj I «ii®isfl »n^c>it5 3i% 

cvsni oi®ii>i f***®!!?! 5:1^ »«6i oimi ceic^fj 

scrawl WXIC^ ■^iIbS I 

^«n5i ®«4>i csjct west <iib 
*? i I ®isf 

*115 ce^IC® C" J>Ilk9' Sii (flca I C5?ii»I 

>J®5 f«sr 'll ^iCi®gwf«?} «ie)s;!»(SCSJ« 

faisT'eic^ ft>'5»*j c^jffc^c* VC5 ^ i a^'i 
sj^^ifna c^4f .,1f?( 'ajm^C'’*- ^meri >«?««}« «i^(- 

f*is«i—'iaraj:^ '»icsf?{, ^(5i^ ^icigs? 5i5^ 'ialsa 

•nfaw I *1;^ Bnc®5 cbu ’jsiW'^btu*! e ceii«p1«i'^i 
^5 fet*«f»f( ®I?i:61 5;«® f5<3l SWl'g’PlsI, 5ia[?i«lte^ 

Cf<351 ?«•— 

f nsi«;»FC’aa c^iv^-'^fig-^i^j ejv^lg «3»n« 

qisi ®*fsiiPi-®ra a>)ra 5® *ii < 

feaJiiw « ®i5 a^ic^js 2^6 feaif 5i?«, 

c’FR wi <3 sirf^caia c^^sinia 2?6 ?5®rc«ia 

Jl-I^ef 5C5 «JC® t53F5 tffm\ 

?«—®T5 a<Frc*ia ’s^sFai «ira 'Mk 

c«rc«n avi'a^sfl ip “^<5 i 'siai is» siwsi. 

f5V8!W • 5f«yiSl1 SflCC^ SIITV ’•fa®! fcTW «iIC1fS| ia$ 
?!?» OIWOT3 C9!m?l ®15t^ia «fFCf I 5^ 

wwa f#J(JsF siimif®IiT5 ?&CaT «5«» «l'f<| aictfi 


t S8w ^ 4#-5*i WH 

¥l5®i atfl'Pi cv*n« 15 £5w 5fw* *n»c9i ^if«i 
aiwfl a^f affa—laisai *rt5®i C5 r cnwi ? ®1S1 5OT 
C91’«!J 15 '51^ ' ’5U$I 5? »IK*Wf’®¥ I ¥f5¥| 

farw ataAi ar^ai® «K:a¥if® s??* 1 15 d^a afaaw 
SFISJ 51575 C5»^)—1551 wa »JI*IW iflSj 15 ®7»f Wf*^ 51*1 
ciraia siw *?a *71 * '5 i«F 5 “^itSa aipii H5 ¥09 

£¥® 5tf5®I afo®-! 515 ¥5C1 1*1OT «II*HOT5 555 

B5l^® 55 < 

f5®l«->!|ts;i:«i5 5ieif5¥ « 5^¥ f5¥|Cai aW 5151 
SCCfi «nc«? ill 5!Rff|‘¥®l I ill ¥I«1« 1¥K515 

i:i5 >fW!i aaa ®ifc« «iaf55« ¥?5 e a*a¥iaw5 at® i 
^1f5®t5 S!d5! kta fclawa IWllTa tl^R *1^5 5f5 
SC^il ®ll^ca 5575 J1C9R1 Wi¥lt5911 ¥575 'SHa^ 
¥CH¥ ^15 ®lli;^—¥f5«l ®ia iil¥f$—i»¥*lic 
¥” ^5 I 

(EIf;^9f C5 C¥7i7 37S15 -a JlSllCWS at®t55 ®H 
5ilt5;®t 1 «?!& at¥;i5£?a tac*a W sf*??!, W *ilf5»' 
ai5¥5 OT51 f<rcsc« ®i5l at®¥5isi J15 ii¥caca >llfe®l 
51 c<f5®7 5»i ^f«^C4| tJicaif®® f¥g apsi e cwic'fc 
«i5^j|8l I Jitsi 55711® t5! atei^i faaiR css^iTa ¥®7C5 «i'a 
Sa»^n5 ¥t5®i'o a?* t ii¥6i ai^afsc^s 

®«f1a siMIC&i Jilts?:®! C^7^SE«| ¥f5®l a ai*a >itsil5i* 
atw m i ^ief¥ taai^-Jiife®® sifll «¥ 5?c5 
55*7 t-153,R a aatta JiC¥ ¥157C55 caHl^a ?£5 ^t^li « 
«l|'Si'5¥ I J1SJ1W5 »11T5¥ ®ia5t®5 JiW ®15 aSWT^ 
ailTC® 515 n 


“•5®1 ^CSf 2i;<ri 4iC5 «IW55l¥l £5515 <51575 55¥C5f5 Sl^IWi ¥!^f57 ¥C557 I ctI 

J|¥?r 515511^5 5t«wg ¥TC5 JIC315 %Hi;5a5I5t 1<l®?i istmi -PIBIS STB 1 515CKB 5*W5 

¥«J| v£l| £5 «IiiI !£55 l. 5 Ca 5 15 C 5 >ai ill "Stt^iaClir «l 5 lvi 5 5 FC«« I ji*®! a¥l 5 a 51 i:¥| 

tea®*! 5C47 ¥*a»i! £¥iq a¥si a'f®c® •& cuaicji si57i:¥ ^hji ¥C5 gi5C« »K5a 

57t55 al^l £515 55 51. C5ia9 aC^ illSlI 515C65B a'SlC^lll t55J[ l'’ 


551657151 





"oirert JBE®js*n«i s»^"« sii^«wn ?nw« sii^nw 
hawsfii Bfsij ^iss=^T!i ««K5?ir»i 

■nts^w CAMS? I tis wwTOa M^fs’P'ai ««i«irjfl «i1c« 
ifks ®*j»if« ▼«« =»rac«8J< io^< “*iw 

5w^C 9I«II VIC»3'Q ^t®?5[!itj[ t !!(»\s 

T3«h ♦ifa^'r ^ c^on acs^i 

®j »j^i siri^ictfa I 

aiwi«wia fawRufii oowt fm'iiiH fioc-iteic^T 
aiwwwra »ii5iwj ara ^rara c^lb 
5«f«9|s? a?«a!siRs! -^^aspia 

‘sjiia t^fs? cwMafii aagi a'ia« sbia 

I af"»csnr ce!«*i>»i 0 * 511111)3 

'8II30 cvS caifeo fa«iJii}6ia aKWii«i^ia aw^iK ^WH-nt 
5wti5cam I aa^RblvicB! wca «i»e c3>ia afsjiJj'ii 
cet'«i’v oigefl ^ittra sjwi aalasuxi, aiw5r^*«f3 
fatanl, eniif|»j5w 355 , afP5s ara « nc^isi-iiei 
siw 5ifac«na I a^tsRiwa 3ic=i**‘a<ic5ia aaisi 

■JiiTHisiii cwjrf®^ Ifacn^ '©i^'s'i^i^ff 

I wiif'sa «««( sic'5isi«ei faaav fa^fii 

5«i(C« ?F?st® cwrf'sa qa I aatefHiai 'm 

«slawfl aira '<ii?i ‘fa'sataBa' ?a®!w 

aKaiiewi aiacKia ‘^‘f airafscerK 1 a«iif. 
*iat <3 aacsia ^fa®ia ®i«aH fasisi 5i"»ic4 

>113 a'^g cvi^^er <3 ®iiac5g a*))®* ^®s*s ^fs^ca- 
taliSca ®ii» I sni5n“i6ffi « gic*i&:5«f«g fgsiw 
Jiwma « faasicng asica aKensiaia ana«p grg^icgs 
▼sii I <3 csi'3s«»f Jii!’i fgwii 

«icaa*JH t<cgBft 551^113 *!iatc*i asra 

Ssaancar 'liai uo?? iwwi gi?eTi g&i^ra 

?caf«c«isi I ■sMimv Jic^isfliwa ^«(i aceiffe 1 

• JFIt^ E-8, fn-Wit^-fij ’*11*1,511^1^1 C*1*l. ^f«1^1?i1-7000U7 


'iiiwg <j^ic58 *i8a®J ■'laaal 

’i^ca silcjg®*! aa. aia, ’ 5 fsna aia, faaTOaiJi 

gia, s,gtiti?g»«f fa's!?!, Bits® isp^ibi^, tijiaisiBS «§ibi^, 

c®c«r»i5a c>m ( ) a5a c9i«(^u*i faasiwa 

SBicg gi^fii'oTaia »iwis«:3» erga^rwa aia*? f5»nta 
aiia=»«icg aram 1 <i sirf^'swsi's 

ceiii*pwg jjtijj ta eij^H?qcaj'5n aif® us »fcsi 

mt'^iiia «iicjR ^TCfg sic*i5 iiiLe>M •q <51)j».i— afaw 
C'sii'^sf). cawa Ifiia, H®1a5?igia«i ac^iaRTflf 

caa, ^'5i«aa«!ff «i«, ®^!Bi4, 

asigf@n =5Fg, ajsTit usai'^T as-^ 1 asicaf 

<5iig<3 c^ife 'a 4)W V?®w5!i%®ia asica 

ligc^ia siwicai^l ^caci^ii isyti 331 aia i -a'wa Ti»aa 
'©sR «i t^issR’ ^ifag^ig ^facai'S^i® ceiii# sisHi^icai 
«ig»f}^ !5M I >«‘51 313 wilBl’^ 

« t-siHisiB® isirsrc^s -^gj^g^ifg a«ff*i® 

«ii'«a®iafrl‘a grai ^gt's^cn «ia3ig pca kci»ji i 
gt^’-ig fgssiiRif^raia sBrca iS'iip '*i?g^iaia 

'st^R a!a»is U5*j$i gsgig c6>5&i i^ai 

![g ( ‘iiti Hfe-a^ig -siw siwii? ^ii'Gaig sai3i 

'5i[5 fsjg ;ia < <fl u53^? aiw em^ aia 
eiistcJiig isiagi i.eic*^ ! g>i© III gsgc® 5i|c« ^Taisnwa 
'Btiggw ecu*? g*® eg i*[iii>i ’ip-gc® »(n:a 

js ®jg CTi'^sf ( 

gKciia ^wwwi agi C3iann’5* ■’^fg'&'Ri 

5cacfe, «iga 1 ^«gK c^ir i 

«iig ®is;iv 5 ! ■»ik'4iigi '®iaig ixt-us^i sub i afg- 

'«»jic=sp w?iii 6 Jii f5»nw ifiig 3»tgca £ 5-^5 gsgig cB^j 
?ji^»ic«p nscag w<3am ©taanig gia 1 ^ftwiciiai 
;a eri®la ^51 “(-cgii m 1 


‘'••*fa«sR ai 5 ic« ewa g’SiwigLig 5 a oii iS*iia eiggraii -^^tge® 

vaciFaica sii'$®iaia IfasiRBSia c'siisjipi’eii -ifkai l•■•gl^ll^;l )ig®iwa sj^wi cgiogi iii 

®nnai laenwa «fi» 6r»i fica. sigiasna v^^ 'r^:. 4 psf 1 

«n*n®'s» siii^Biaia 3iia;iwj sists faBSRBfiis ®iia'gj^ 1 ^'to 

Ta«R »i«i >n«(iF 55ca i" 


■gglaHiK 






5iwi3^3 ^ lasi^ ’J"^, 

=»?ssi®i. aiiSv |®iif«f, w^tec® >5??® anroi 

‘a’lJii I isiafft i«v viijia 'a’l’sif?®!' J 

5c® *<Ka I ®w ■»»fata*R sWi 
Jiiasftfff, 9 reif‘«’s c^i. CT'Sjfe ♦iik'fa ws» 

Wi^aH® eiitv I c«H 5 « siwi 

vci wL’f =»ic8 iicn, a^® *wf5®i c®sif^ 

*lT^a sicsi j|?sifs(®ll VH ®IC^ *W?nd VSPB 

IJIIW I 

faaip?? «iwi:^ oiraaj u«iW faaw»iif 5 ®J 

a*^t® rifa. ?iw aaw fassiwa <«▼ ai tavitnv 
faaa I 5?if5®i siww “^*f a^i*i c-^rc® *m — 
aa«, 'n**f, siiSv, inssif^ ai i^w ^c->i 

ai anarc® aica f»»’g aia atafia 5t® 
faaiisia S-nai cpsru snw snw tasipni oCTtfv’v 
arffejsi^a araii ijw anfar i 4 WWW *n«Biaif^ • 
tsiBsiwa sfwj cvw oiwWv'i? an wtw «n¥c® 
niw ^11 c»T5^ <5i®ii»«^' nw 5i:ef« aw sjwi 

affas vw ^nw aiai^ c^fw m c^w 

vi<-vw*t >iWB f<TW' ®rcv ^swn vai \ T^snwn 
VW ?ST W§ fJW«C^ W 3 ▼«?, c>^ an 4 -VW«l 
ttjsnSia ^ 511 fai«w»ii!5c®w aiaFTS a«fw 
VW ?•[ S(T^W5 fwBilJJ SRC^ tiTWat c®i«n I 

2PKaf ws ®k® ^ 5 —fj^swankcai ?▼ ’^■»isjw 
w ? f5^*5?i^ «sin wls 5t® 

5 c>5 «, ’5i>5?w nm, ■ns’lwf; aww »iC!? aw 

cafJi CVTJ» f««w m «IK«F t >31 ®il| Jiff, aielis gsi# 
flfs® arcavfS ?P'»»(sii 5 *i®ia ai uisw ?« 5 i 

«, sfaiaisca «w ^*nwa ?«?iw aiew^i 
wara aaiar r *13® <11^ «jswa =?'*tqi faiawf^jwta 
sic«i« C5aj^ ®i«K6a*? Si 1 

sj'Jijr:!? ansiicif# «>r inc?! i?if^c«ce 1 

^i 4 lJ>ai-«nE**fJB!W« >i 5 w>a>w anw-«jw«ii, ^btictw a\^f® 
«|t^¥KC«l carc« «W6 C^PR 
W f*! I wap wap *IRI 5I¥1 ffta? 

’ira'Tfhivai, «ii«0fervai. fs»f85i?ataiw‘t s?rr ■!?» 1 
*|in-Tfita» w:««j iawsij C 1 C 5 ? swni. wflfcs c>jvinw 

• >1^1 f i^ffsis^e "iiisi t^%fjr»f^ 


s^^ain I :gf>WWTf « »Kaa't«( inc«l« csiw »*lfai>t« atc^iw 

itfwf j|c® I ifl5*Bi «[« fm 5 **iw, sa«a« !w«wwc*w 

swi firw wffw tm i wawwwi son arfir 
s|aj«R?I«l W»I, «Ran 5?T«r aitajviaif 55. 

ac 5 ^ »jJijai5J5'?i5 ws^sr Jie5, »isBw 

*rPfj f^csa wwfl a*i5 wfita afaTta 55W c^raiai 

I 

'0IWIW5 WC>^ SWWUSW 'flapfS ^arj ^fn^I 
fifta aiw fawRsnt^as 1 w ffv wear laa ^35 
isinfs^ts t fa55, « aiaw wsasiai <5iraR;5a ctw 

apBTCi!^ fcer 1 <ii^ inapg fa»[5 area 

BfiCBTiCTi ^11 «C 8 *nca I 

Wifeaw BRi 5itf5($v ^|ti,j‘_^| fuca j»RR si^spsw 

«nc» » fai^ fawjRjflteaw wcb ca «ii>fan awiaw ^5, 
ar fsiwww asfi kpi i fasiRJJif^aKar ^]t^v 
Sp'ransaft 5ta ?« 1 fec’SrU^fBT 55T !— 

1 . fa«iC!a« ^CT a<5 « aan^Ywv ^aiwea e 

W5i area ©f»9iwwc«is anw c-i^iw T*rc 8 5cai, aiica 
fa«R altars as-elfa caFc$ sw, faaiws jict 
aastwai aic*? 'Sti • { slsi f*wapa, ^wi« > 3 ^ > 3 i:si 
▼r«iffc« cwsi *nta;i 1 wai fsisafsai ^aV 

, aFst«r 9 WRwrsi« awmit'a swica 5 ca 1 ataf w 
<sRi a»w i) 

2. fsaipw C5W acfliai auiaiwwwa 
▼•iiR>FS, w^fsi aiws afsaw aiw ikra Wca 5 « 1 

3. tassicsw siRR •ai’Tsiasna iflst ait«fa«nw 
ail® f>rvqf9r ^acw sivsit^ Jicsa^i e siaaf vita 
5Pi« 

4. wsa»(wwc*ia *iwi Saesi^fiv 3?a8®^1a St5i5 

5§R:a 5 ca 1 «flt aiiaPOT sn^ 5fflS SRW 

sgiiKaF <iatw arcs ct« i 'iswi 5iR-aw*!i e Ts'sr 

cat's 515, ai5We w ^5 ie 5 < si^aia 

eiRt¥ aji 5 lvw apti 5 i, aia c»i^ aiCTS tafiscaaw 
5^5 5 >ta aitf caitBi 1 afalS w 

eita t55w-f5ra55 ^ts <«5t aw f'st^a assal 
afSS(55i fa55 anw *iitaf 1 ml ^Waaft 5W5 n?®! 
wiWts «5, ariftes caf5 aiww ®*15 fJi'Ssaw ^Rt^arai 1 

5. fawicsw « ana a«w, ai 5 ita aw»5 arafaw 
▼sniCT aia^a 55 ,5aiai « fat afaivitw ciaaifac® 
aiwv 55 , emm 5Rf5’rai iafs apita 5t5 1 
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f3?wFWTfe[t«j (ifiTvfS vms «i5«5fans i 

JICT SWC® 5W, fflJW *jfl?i8fac@ f^Biwa 5!?^ 

»KCOT«» «*»!$ orera «|[»1 vi® • 

»lfw St^«H^ST JIFF vai;® 

*ticB—ow« fvgSi cif1«iv Kiwe, ®i5t;w awicwa 
w«i fs?"Pst cBCfl 1 wwiwi ^siiw 

T^WJi ®’VR ^gsiKW aia aw"( 

3isntflf5 «wjsaOT I <6nsiiOT* Jww-si^Bia S*t5 wcv 
«2?c*ii fwi «(«i»ii c’fcfi «c® 

S«Tf>ra ic'sra oiiwwesdii i 

a^isr® m. fi^re tswsFifs^^s’F 

s!if ai, ont»[i55H-6ff, aw“Wt, « ^a*f»fw fq«icR5 

0515 a'ff® RFiR Saioi iBafs^f &’»f»ii^f»! 

Bii:5 cc® aic5 » 553 onsiicira ctw ?iTOi5f5c*i5 

5ilT5¥ f5B51J» OllWSTiFf ai:5Wii1s®i Bnif I 
®C5 afucaHc® f5c»i^ 

Snc5it«i®i 5caw— 

1. f^ssF^nf?®! 5'05ia aiW 

515515 aspc® aicsfl 1 *pcbt f55afS 5>t5sa 5151 
®H aw 55 • ?5®Ff55fl^F 5f3I $311^5 

wca cai®i c’F5Br <iHF5i5fe f55aT6 '^jic® aw i (cfia 

51 ^ncacfi 5f SI 5131 siacsj ®i5a> acs 515515 ®i cawi 
cat® area 5i85 c^kb «af6 ▼lavf a?i m 1) 

2. aiis¥ ^15 015^5 FWW 51 ^5§l S13J1 « C¥i»? 

siaca T5«w5iif55®i5 55^1 ai?c® aicsJi f¥^ 58;ai 

^®iif55 cvcB cai®i5 aw Fistas ai5l5®i csi5; 
t®^5 aW >551® 6F, '^¥ fii«(i!a® Fisiiai i^c® 5C5 1 

^5®i55nT![cai5 c5 Sc’fai^^Bia ¥5i ftats 5»ii 
aa 1 c*i^T®i, 5^1 5ig5ii, ®ic5 »iit5® 5t® arcs 

955I5T5W5 sn55®15W f5aF>llt5C®l5 SJWTW » 5llfl*ft5 

aw aiF^srv 5 iwi®15tii afs® f5»i5i»iif5®j • c¥® w® 
Bi5ai f5ai5i!5ifac3i5 asicaa ®a5 til's ®nc5i’t 
¥C55: 'liii siPi ¥C55, i«c® aii¥5i c5Ta ®a?® 

5155 «a5< aWCBS f5l«R dTOSia *Illt55 ¥101 f5WWC¥ 

afafs® ¥aipiif a5w«*f ®*na 1 f¥^ «ii^ 

a?«®¥ilj 5rf«5l 'gCBI 5H C5, §<C5?ff ®I5ia t5®KJ15 
8515 5W ®i Bjunwa C5ca5 «iic¥5ic5 ®a5-®5ii5 sn^awi 
5C515 >n5I51 ai¥C5. Blf5¥l<!a *11^55 ¥1W ®1 

C’^)lC5 Sll J BURI ^ 5ac»l ^IW5 Blf« 

5W5ii sresH^ t5ww ancsi at® ®f«5® 

a¥ia ¥01511 '^wa sicsini® ftsii 55C®i *«5 «. 


Fnawi f¥g £fiT¥ fawipia «iai¥ ®n C5?ai 
«ia siiija c>ii? «f(ga >na aT¥ sa ft*» 

aniaa^ «ii¥fS faaiS Cfa <*5? t*a f5l«H awwa 
®f55ialifa sn?®i5) fafiw i ca q^c®! ta sn^wi, 
caaiw cal aiaia fawtaa 5jia¥ asia 5cei, aW¥ 
fasiaail?®! afe® aw atal c¥5»i Bf5awia«i a?re aita 
Sa^s® ac5, asnos ?i5Biaawa ®caia aita i 

>iit5ca ®iif5¥ T5 ®tc?i 5 851155 ’^lai cangia^a 
¥OifacBiii, cal lcaicai*fla fnaanflii awsa facaca 
ai^Fia tlia a'ac^ ac5®a ?8wa i awi fasia- 
aif?c®ia agfaac^ ^il fawa tpRi i caSi oiaa 
cac¥ iii¥cai aifi-asa aaa ®iw¥ia ¥«fl i >w»ca 
vflwala 55 aaVl« arw f5«Faife®rc¥ asjB ¥cacea i 
«a| aatsf ¥ca¥f6 fecpatai-ai aw far» awcanja aia, 
awa^aia a®, aitssBiiw t»D, 'iwa acaiaiaiia, -. 
aWass K^iaiaiia, aiww^jFS Titaal, a^laaia iifa, 
waatass a^, a^wsa aia, Baaia**? aia, Fisas 
®^i6i^, ac®}saia agi. caiaisfFS ®gf5i^ a^a i >a‘c5a 
acai ¥CB¥®a aii®aiai fassial, ¥ca¥¥a an®awi 
aiW3i¥, ¥ca¥¥a aiiaaiai a^iw ar»ia¥ • 

5i 5F81I aD-afa¥ia l5«iat5aa¥ laai a¥ifa® 
5caw « 5WI c¥a®iaiB f5«iaf55a¥ aaa afD¥i 
'a?f®', ai 1924 '^j^ica a¥ifa« ata 14 a^a w^fa® 
fa® I aaa®t ¥iw f¥i f¥5 fawR-afB¥! cafacaw. 
f¥^ catifti f«5r i*aT| i cafa¥ cac¥ ‘bbh e fasia’ 
tii¥l8 afaafaala 9<i«—1948 cac¥ 

37 aaa aca faafa® a¥ifa® i diaisa faaa, 
5flsit®¥¥ic»i aHaa¥ « aimitawa lal®« biw c«n:¥ 
fa®icaa ca*i ¥ca¥W atfi¥i caa ¥ai tm • 

aKBii®iaia fawwa al a^aaa aa^i ¥i3f«BR 
Itaitai’fla fa^snalai t fa®Raif5c®» *rtica at?, 
<*aa ag al ¥i®iKa a¥ifa® 5taw i fa¥®ia®1 e arfla 
faaw afaa«r‘ cac¥ w^ifaa fatHwa afawi >«¥>«*«» 
caa ¥ai 5caf«Br i a'sif® caa ¥ta¥®s( a¥wc¥a sitai 
awfi Saal? caai aiw faBwcai al ^laaia aiiaita i 
acR^ cal, aKBii faaiaaitcai ¥mKsi aoTa® 
ataw I ®ca >«¥ai Bl¥ia ¥ac® aca ca. a'Baiw fa®?a- 
aifatwa aita <iwa T¥g f¥f aFai a¥ifa® aoe, catifet 
MC¥ ^a®iiaa ®? « ®m a*»io^ ^ aiaaia aa i 
aa'IsaiB fBitawa. “acaia araiol! (Bat caSrc¥ a¥iR 
¥aia aiawwj fawa Bi*asnDe wsia ®ai ¥ca ai i” 
««| ¥*ntl'Ni lw*i «Ka afaaiacawj i Biaifac¥ Bnaw 
tiwa si^wj asaw *nps aicai a¥iaBn» ¥ca, cattf® 
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C’lfRKJlit • w*l 

*ICR1 '>!??«’ 51! ^*5® *RtI ^ ®KV . 

5>nfq:«T ^rf^i wesi «jra r i f#Bii*JWWv twR « 
=i«wr SRC® i ^p*Hi 
«wm fli<(v f«?wf?c»!^c^s ’JWi »i* • 

VISC*I fWR>lll5C»W ••▼K ns.'«T^ 
'gfnwi 3)K8 I Sh® f^?SH « 


«I 88^ Wn 

asfifwR «!«■* •irc-n ‘«c»k 5 «« acw ’»»» »wkwi 

owTC5c«f« cswiw ▼!« 5sr itmt 

*th*[9w I viisHPrs c<f{?q« ««« ^R 

« ®w Oft* 'fl^ipu «n*>5i 5W f*J I 

t*'«fK3 'Rof 5*{ >isitt«« ca»j«ttd 

afi^w, vfljwv?! ’»rce fs,®iWR acaic^ e 

JJIMlfsf’r aJBM Cf®*! I ®Tf^ « 

Bfswms*! W«n W«, ®1C» ®»|SIICR« Oi*l^« *is«^ 5Wl^, 
aw« 5;w WiM I 


irt«* 


jraif® kf'sn »i®i« tRsw-’fllsi:® ts»w 
'5j<»j a?t*r« 51CWI cnfa cawfa i riwibsii 

wcv snsfis sjCT 5ta« cn >«vtw «sr c^i'?! 
fRBJRCV Silf^CWR ▼£« WltfCV 

psrIh *BkPa« *JWi hwRCv 

•ai** f«« *iww I 

®W6 ^ai ^tfS »iif«D5i a^i 'owr 

®fw cma ^s*t wai fircwasi 

afi aif5t®w ^rfRSRS® >nfi?®j « 

wweft* ninaiW twR f?Rsv siaa awR»f<fl swi 
i • <!« ffsi (Ini »isi3nJi^=4f l^a'WR RBaf®! 
®aw «iT8e miffw zm wwi« <415 «wiR»fts 

« avw ▼Hfaws?. 'Jw 'gfww 

efm® RRie t^Bsifn^F as?i «18¥Tvica a^nwR ^wn 
®!aii vcafKsiq! tii ca^ *n 5C«i« 

f^wR-sftfe '4 m ^ 3nf?®m^s aiw tim ’sk*? a’rw 
m 4m «ft<iciw «=? 5|4 i 
^f«?5l6C®?I CBC5« «f*l fWR-aCS®*? fapaR 
s^BfRw I 4 m af®fS 55R e aicsia at^n 4w 
fR«R wsisq e 'SMR af<sR«f«® I 4« *it® t4®R 
ac6w JH tm »n?5:®i »wq SWI, aik®j 

«wi tijmt awlv K9 I sic*« w«c^ 

PI «4wifi?'r Trsi-w^jjw 9nfe«j c®r t f®fi! 

4m «PH®a tRC* f»rwfii*w « ‘®R’ « 

‘f^afRR awi «VR *ff«fVJ tRSJR*?#5H ®R C»»RM 
■»ti«wRiWR ^ Riisf simw I f®f*i fRwfwiR * 


‘«R tsiaS[C=» ^ltsq®M ’•M, 

^®si c«rc«i c»Re cft«f c*i^. ca gf«- 

5!ie V€?I ( >Wi|v ) I 

cat * 1 ® cai If^issRlai'C 

ai? 5 c®« SfMwcc s^ifacR ®tci!fii:®i?« i.«m^ fsjesM f*rM 
e ’Slf^^lCV ^5C® i 

=*i»l 5?l? Swifsiv Ti?w a?«fwwj, »iiiwf a^tii 
t*JW5s»i ?5r«fw»!i? I ?ri^cn 'sws a«i«i 
cwM fh'i 4m§ I 

T»i®i^c<?- siKSTi ®M?« *n«jjcsi c®i9im 

Rnain e^a^flastai tm p(Ta 1i?C9!si awo^w 

I ^i»r ?<(« ti^c'o^iw ?iK8fiis?:qra 

“®sr 

«fsjssR” afavra a?a4i®J» 

t^ifi T^aR'\ 3if?5T®T^iii *i)t = 923 ;^. 5i«»ii>^ 

flRaMMWi RiS? 5il?Ea 2?tt9tl®W5 5 |WjW 
BRfali WW CaWM C5^I csc<5^ KRW I “®R « fJIWR” 

anp «n«« f^wR'fiw^ ♦jfa*! c5rf«c«t \ ww*! *ra- 
afavitae a^ifaa am 1 

tm aifl t^®Rt€^«¥ asiWSi^T, V 1 )SJ(! 

C»!’« 5?:^ I 

('HKV s?w Science Fiction) f^wis 

tNfafi i 

iwtaiiaM ^5j sJifS «P(M 

csiCR»Jt I fwii*i '^Cfe wew BKsis sipn 

ora^'R 4MII *R*r 


• P-583. w>f ntf, vfn'rfai-700055 
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ilicw c«f<n «i?*JVTW aw, ^i"n »(i feasHTPHt Jiwi 

CS^TWV® «ITCV s» I 

tjawnwla siwi CTi?*j»p®i SI wvcire ^f® e^, vm 
ww «f^ssis? 'gn^iicsTs *i\sii sjCT f^iT»j oinfi® 
«!5 o ®«i( OT»fl ®«nw»i1« ym ®wwic*i fsiw tsipn ctc» 
orra ( ?^«fl 5iif5c®Ki iisi iw- 

v?t qa, ¥w«i fsiaTCsia « «eu a^ic^isii faw-ft 
ennwa omla *ff<MW9 jiw ^m 
«tii? vfts? aimTa I 'siisiisr sic® awsiw f^aiiif«fev 
<3 5ii«f^ ▼» '5?rc® ^.9f csilfei^ cwmla 

in’fswa f®fec® c»i«ii ^?5® ' S*i«ra»! c$i 

i;i?i?«TC3f^ sfvpca ®ncB, awa fT^ica csitkat faww 
ai 3S3I aiwia ai fe’iswJi 

W'»(c«c*ra ♦fc'v Jis i 

fac*TWt c^i^atgi »nasiieifa^ 

5i¥i?c® sii^jCT* >flc=»=9ic?i 5ca aicaw a!«i! »f-*i5ii 

■4f3t® >51 ’SKCsj’i I BJisiRa'^wj «flc® 'oiai 

£3iCTec»ra fsaiafPiic’fa ar«ii i siqcaa 33 '^ taiaS 

5115 a tsHs' ij-eaia ■*1? sjrjcaa-efraai fscacB 1 sri^a 
^?«iJ#^c® ai«i sjfgci MiaS « ^'^ 5 ?? aj: cerac^Fa 

•a S^finciia Sica! fc5 ^cks 1 ta'asia ms-F-^arfiairai 
?ac®i vrx, sacsi ua ca?! "sisiR^aar ai-^iiacT 

catH cEr«)af^ ®!Ctra assira siwi aca 1 

■niW-'iit^tFiai Swc«i?i ua ‘'aisrRfaat' 

aS^II C'FH W’acarg^ CafAjI ;;ni I VT««) Sll^cai Bf!«^ 

faawa acam > 2*151 cvr wcb^ ^«iii ifs® Ra t 
ai awa^iTacaia^ 1 Raw <3»icfl sji^a r®!, 2^ Rsa 
m\, JK®ig facfliTa®! apaiSi aiRa^rtacaw't 1 ^n"!! 


vtB faaiw ^w? iRtaa vac® 5C8 I»r, ^rsi ai«ipn^ 

aw laca bwictr sn » 

tawRCv WRfaa vw cawiw cartcaf aiwi^ww 
®«n*i53ai iassilRaf aa« cwai ac^ r? i 2 I aRcaf 
'siicwiiyRia'Csi 'sifa’viw aiiswft faeswt 2 ^ s® aaii*! 
▼caoiR « fawiRcar peal’ll* aiwieiaia swicsi aan*i 
▼*i Rsa Ra I «iofia 'Sfcaa rc® aiwi®iai fawicRa 
siWv ai^R Ra I 

awicft faaiRlai 2 * 1 ^^ 4icaa ^aaitR^r Tasraww 
ai flcaaaia speiwettv ^afCRi^ a«Bn®raia swjcr aari»i 
asaia C5<i ascaR fR 1 'Sicaa rr'Vw ai flcaaai^wa 
aawaeft ^^cafBC®^ cwai ^acf 1 c^fir faaiR-flcaaa'I 
'liwa ®#cao5a sftfRR a^wm cwcaR 1 r ai caiaia v«ii 
f5«i ascaR fR I WTSpra carewa r® 'Srai ^^cafw 
ewKv 'fiicaa aicaaaia rcs* 5 » asw fRcacfs i aiJari- 
siaw RiaiCR 'Sicaa JawifRar siRt'Rsra sfwisfw aa^w 
a^ai >rea far ri ®i rracRi aiei^ ▼ca £ac'»iR fR 'Siai 1 

wiRia RC® aiwneiaicv sicaM facw ®i fawcRa 
5ii«(4! awR aca Sk® aica 1 aKermiai faca afai 
a«Hi-fRafRFi a^caciR ^rai anwi^iaia cjvjfscRa 
RsraRia arm acwcaR, aKeireiaia ©I'aica “fafaa a®cRa" 
R«TR cacawR I 'oiai acwR ca aKwi <^T«iafa casiR 
®iaia C5ca alR Ra i bIr ai wiaiRf 'Biaia '{^rw 
aneiia ca4®! ®Tai®'igffaacaa aiai ai?® 1 ai 
waiRf ®iaia afa SasafRa f^ai^Fww <3 ^icaaaia 
arsnspeicrr aariw -Fai aia ^caiala cariR ©imi Riaiai 
RI fRca aKwi®iaTc®Q ai Ria 1 ans^a, atiRTfl d^caia, 
fawiRlii C65Ci9 aKWiwaicT 'iicaa maaaia ai?R 
area ?^R I 


“ca »if® RCR atM acR oiic« ca walcsa ^laiicaa Rcai^ ®n Rarw ca^ «^^cv 

ai^R amaia ori ®ia awfa ^eiaRia c’fir aicami cat ®i aifacaa aiai onfa^a 

^[ca fsa^rcwa r® atf® aiaia «i*faa cwic^ afre® sEca aiw. ca wifaa ^faia awf® 
ecacf. •af«a <!Wi*i®r 5cacs« rScw 2 rr faaicaa Rcm ^ca aw cr aiisiR 
c*fa RI I ariaa, tk o wf«a aJS^ 2 ^ ta, ca wraRBi feaiRcas aww fa^cai acuTai vea 
ai eiaia, ai wwa?, aw aif® 5 ca fRS® Bwee bw, aj^wi *iiaa fwca i®af araiaiicRa af® 
aw wiiwi crI I ca «nf® oafcaa Rcai5 aw caifia f^a WWM. ^f®5iw aw fa^aaici 
m 5ca caiw, w «if® fwc*^, Rif^cai fawiCR >»cii -ifw^fR «fRapw CTW i” 


—a^ftsRia 


ifnrl* 

\ 


wn «WW « WOTISSII ¥«T< 

«i ’nfe«n an»f»if5w ▼'aSi ®i wwm 

ajltf I ^•f-^ciftw •fl^fl^^ 0115 ’Iff?®!—<« SC55 i’l'Wlft 
*iw(¥j «iic51 ¥f5®», ®*f*nw, »nffwa5 

C5IR 4V 55P15 i*f05*I, a51^5®l« ®lfe. ®C5 ®1 
wiif^ww fotjdi ^ 

51lf5«l ft¥ I £VS 5f5 m VWR wm o*’! ^»PmCT5 
5® f5®R« 5W1 ®15I5 ’ll*! 5W CVS! ? ®I |ft5 
S!l, VW*I f^eSR aorf*!'e5—®I5 fW «151 OICV « 
Clot'S on5:?»IV f5®ICS!5 T«R CfC«l, ®1^ ®15 fsi^O 
»15l« fvfjj I «li5 WISITW5 *lf5«Wi5 WHS 

fsirawi «R“n ciitori «?*« c»r<a f^^aisianf?®! fvsei 

»iwfla! ?c® aiM I f5»rn5H1«35 5R15 OMVH fvf fsi^P! 
ewcOT f5w«fir ai«5i i aw^lviOT ’n!?f®jv 
5K«!15 f5ai|5! feiWM*! ®I« !^lk®W-n5 oi5»nl ^•IHIS! I 
®C5 5K*l®>t»<r5 « f^Sil^lCV ’"Stfij 

*Ii^K5 ViaWS! I -'^ 

h«H C5 >nTl[«lfsnc*|^ Sffl 55lB5i!fe®I ®I5 
®fnC5«l 05W I « ^IWHI*! SflT^®! *J«IV 

5Cif« «sftasnco5 OTvi vTvai. a^i ' a'^fwe iiwksi 
««ITCS! ?5«1CS!5 zm «!1W I C5SFI ^BOTIV- 
sitcfRi (photosynthesis)-*!* *i® i5«ifs!v f«n 
5’^^as!K05 c^i vm 'Bntt ®1 »15cef 

551 ac?— 

^ 5W BFCil 

3jHnc« C5t C 5 W c®w« sraw |ca pn 

5C5 "iiiq I 'ociri 
*1® n® -rspifti f^HCVsL jf^ai 
C5 C®W afSCBf SWI JlTi!C5t5 ®Tt vt5 in*! 

VC51 VOWlft.— 

« OTTOWf Of!! irwi 5W C5 f5«ilS! VTC5W 
''«MR !!«—irtiBsnWS »nf«[C®! ®lft f^wiwi 

ai«ns!i cviow itft—viow vfoaf®®! iss i ®i 
C5 315 ^5«lfs!V ^Weaft vf5®l5 VWWSJ’ «1^ C5CVQ 
5^*nW5 ^ C*raB»-®l £«v 5«itasflC05 t5«R 

nsnsim «(fw5 «ne«i oi* i 

S^HRKOS <5 55«lfs!V VWI « 3n?5C®ll 

siwj tH5«' hw* ®i aw twei 5fi^at 5C5W i 


5sft»iW55 f^WR afeci V15! 51 »nfcK®I5 fl'S'k® 5l5iaia 
w fs! 1 55t f55iR 01^ <«▼ 3nf?C® *w1® — 

55lasi?ca5 C5I5I f5VaTl6i31 I sfl31C®l®siia 5^ tuft 
55i$ ^3i?f V5C® faw vf5 ^iiw^ "fa'Vi owi wsi 

VWCf, capgl cacv^ f5WIC5i ®?«1C5 S!1 C5IV. f5WIC55 

wT«!iia ®iOT5 ac5a vsi wsiwiv i wnaw 

f5«KSW £315 355 aflW ofSW C5515 VW 3ilf5C®W 
3)515'^ ’ftVRf VsOT ®TC® «rC5}55 I C5^ 
ts«3t^ onfe (HVW VC5f5 •” ' vf55 **5 5»5I C?CV 
C515II 515 515*5 ^l^WS VTC5 5rf5C®15 «\515 f5ii«:55 
fs«WI51CV C-^W C5«5li? f55| uE^ a5R ®C’*f51 • 

<«VWTar W15V 5lf5[f®iV <3 51 ?W 

3B55 V5I 515 511 0|« 5^C®I55l at®®l 51 51VOT C*3I5 

5lf5f®5V f5W15l 5t® aiM5 51 I . 55t CV15 f5®l5l 
*n5llf5 snf^faiv 5C5«' f5«l55lf5®l f?(5C® aK55 I 

tawa 'QOTCa 5|l!»aw f5®5I55li![C®H 0»®I5 C5|, 3515® 
C5^5l faWRl 5rf5f«ltV5 C5I5I I ?v^ 5lf5f®5V i5«l5l5 
f55af555 Vf5 5«J\S5T5CV 5lf®5® f55iI5la on5C5 ai®ft^ 
VC5W I U15 Ca5C5« Vf55 ag5 35551 llBf. 4t5 5C»1C55 
“?V^ 9515® avpc® aigc® 5C55 5Pn (:5«lf5V tavfil 
C5fln5f awifav 5C5 vi5!;5a ^aaivw 

9-^5* 5?CeT f5Ca5 C5 C9IIV5I5 5f6C5W 'Ca C®1 01565 
vfac5 r onasw vfa 5i i ^^5"f5i 5i 55'l»5iwa wi 
CVT50 05515 C5 i5«lf5V 5C5t5, ®l £515» 

»nf?®l 51U^ 5!S cai vc«^ f5, 55t aicv <^5^5fo® VC«C5 I 
H^5C¥ 011515 f55afaw aC5 55^3515 'a* ¥151 3t®®l 

f 5 C 5 vparcva wWei 15 ^ snaiac^a £ 5 wi 55 , 

l^t5f«» ¥C5C55 I 

a551-ac»ll¥, 5flf«ICin¥, C5t5W55, 5*W1I¥, ^I¥ 
<a$ ¥9f6 35® f5ca faaafse® 1 ®5iif\*®5 i55af5¥ 

«iif5%itia aai^fa lalBsfW c5 vl f5ira ci*^ 

¥C5fe«i5 ®i la^ a5itif»i aii vawi^ ^5555 ¥ii 
515 1 C¥i5 aitfior ®55C¥ oioKaa ac® a^aiw Baeii® 
51 ¥505 ®1 *a® g*55eiC5 SVH ¥51 515 51 I fVBIWV 
Sauf® ¥W f5W5tl 585—¥f5 55la[51C5a 

*m >a^ ®*wf« 1 51W18151 afascaa ^av* 

¥t5 fvcowa “faanRa skw ®i5l 5if5¥nwa a® 5^5 
®ai 85 f5 apwca. 5i®5 5i3^c55 a® ’iirit «5 fvwfg, 


* <atB5’85 5 sA 5 f5«i5 at«5Cff caiawsw ®§i5irt5’5^ 5if5¥ 5*5 ®**iw oricarfa® ‘‘5iw f5«fi5 
5te” 0«wn6515»m 5®iaf«5 «155 I ' . 

•' »)t51 «l«r f5rSf|F5T! f%f5«, ¥f5¥l¥1-700009 
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mim «nw 




ftsffiips INrsi-fe^i «ii 'Jsw ’kbt fwDRt« 
«iTS!m ^1 fsifsTw” fjj'jviTasij si'^ci a?® 

ini ¥t^« 5!?w f^wTR sii?ffl ♦rtflsu »n«w 

nia« 

atoraa 5Cfli aKSfia aalss^iwa 

fa<i« ti®ia atat^ i fa'8«ia'ala wi>pf*i¥i afsnww 
'?fa®ia ¥fa “f«t7F*fla faaaaiu^ aRsncacaa 

5rtJjwiac*ia srcai aiitg ®ca weai (lift aiawsataa §C¥*ii i 
caisi5« «5}«*^ ¥aaia sf^H aaR ataisJi fa«R 

eS'a t” 

ifl?? acai^CT?! « wjasiTcaa 5n«rf¥ ^*1 facaca?? 
a^teara t siaicBiresira aw tea, fai aTasa-iaa 
®ra! « '¥i’5 5i^a—tw¥$i ca« i 

ai aitsiia fa®R cat® 

iflava ¥5i i W'W 
asai srfff c¥R 3C?f anan ai a®i»i aj®ica$ Jiga i 
t®c*ii?ii:aa ejsii c5f«ii c¥r fa»iT^® 5iit?^i aa^taa 
<&R5 c»f®i a^ c«ic¥ ¥a eWsf ^'eai^ i • aiaiacaa 
®fca fasnerja aaa ^iTasa %»ita faaf ¥faataa ¥sf- 
a-ntf sj^iaR—ca c®r iaail:^®| laic® 
■aiaca:^ I eta siaa-pia aa« wMa® artca 

¥i3q aalaam caaiw wa® i 

«faa« amia faeaifftai fa^iCJra age® a®T® ®aca 
f'nea ca ■^sjalcaa vai ^aq »ataa, aalsaia 'oicaa 
®qiaa aca^a rfi® fa?®^ w ®ifa®ia ®ca ®iceq • 
ialH‘i3a®T 5Cfl aiwia fa»R»iiT5®i <iia?( ajai 
fa^s I s»^ aa1sj?i«i ca fee®*!} T»?ca fa'8*t?a5« 
feicafs^c^^q, Sc®qi >i®bi ^a fq i .fasiR 
aife^ia qiw ®aR^® ®id*hJit caWl i fat^a 
cwac®? qia Srsa ai ®ca<3 f®| fag c^qf ca ®aHw 
Ss’t'f SMC? (SI asTi aia i 

'S fcaa £®ac®a C'Ssa ala aiaca simc®? a«i 
cai^ caii^iersa ®tf5?c^« ®ai ®cRa ®a! acawa i 
anaicaa ®|;q aaca c®iai®5«aa fa«R aeai aeg 
®imj aKSfia Taena c®ara caaai cacaff®ia i faewa 
fa«R «tcaaqi awl® "eiaTa l®fa aiaiacai caiaaaj 
®ac® a®a f?c®a i ewRi lawR aacwe 'Sra 

®aw fasaq -f?® t a^^laa 'or « faasica’a a"aTaan 
t®la' aiMij eia?a fawR c®ac®f 'a®fd cfli^J i®la 
®MMa—®»a fawR asara f®T® aiwia faaisw?l?®i 
®nc«R 1 I? fc^ta faaRaif!tT®i®cwa ®iw 
cMmwsa »iiB«fla ?m mveas^ i 

BKaar?.®!, awat®!®, a^ewia, c»ii*n®5w lataa 


asai aKwa taw}f!*nf?c®ia aii5®c»®ii*i3 si® i 
a'Bic®? a®c® 'WR « ?a®R’ I?® ®®?id fawR 
affl®! I ®TB®Tf ®Rntai t®i fa«3i!?5nl?l®K®a 
gW ?cfw I >fla f®c®it laaRla ®i®a ^a® 
®??Rca cgiScaa ®Tcs fa®R *ifaca®J? ®w ®ic® i 
®iai ®w® fa®R ®?8®i^ >51 ciifiwf ®5na®if®® 
5c^« t®c*iw wa « faaR ««caa acai lawawa 
aI^^I BTca I ®R®aw« ®fD®TOTtt aifa® a<a)i feaca 
5-Ji®ffi lasiR aif^i a«®®a« a®i® ®MCfa i ®aa 
acs^ ® ®ncq% aa ca, a'SaR cat® fawR -o 
aflia aara ca gica acfic?, ®ii® ®iawq ai^a ®tc? 
®aR^ fa®R 5nf?c®ia ®i?im '!nia« ca*il ®?«an:q 
c**fiw caeai acaiwa i aiaiaa ai^a faaicaa "t® 
afai ?c® ®?«® a^t?®® aa®ra1 afa®«»iara a®R® 
a®ic®B ®la®i5 ai^a ®ft® aiaca« ®«recn ac^rga 
Sn®^ aw a^iaaiB acai lal?a ®ic? i laf®*^ 
aTl5f®i® « aiMila® a'iaR aar® acaiia^aia caia 
aawa 'a®T6 a®]a ®iaia «i5 a«ca» at® ®®a® ?ca 
at®t?c®a ail?®? aa au®!a®®ia« laaiac® 
fa's ® 'STca « aga afiaica aiaiacaa ®ik C’ltc? ca«ai 
faH®5 acaT®a i ca§ acawa ®1 awai aif^wi Vf 
aw®fa®®ia ®i«w aia ®prc?f®® i 

aiwisiaia taaua 561? calf®® ^T® taaa® fwaa 
atac? i <iii5 faai ®aaft ®a^® ?ca aaa fa®R aj'^aiaia 
aiarawa caiaaai aca^SJscai aHaaiwia c®r c®r 
faffa*ni®ca ai^®i®iaia afe® f'a.->ii|5.-f®. fafaa 
a?q®aiaa1f® a?q ®cac?a—®i ®ca®ei ®i®c® 
®®cal acac? 1 iaaa'3 c®® c®® aca ®C8a 
faesR fa®i *ia1®i-faifNia ®ca acac? 1 aifa® ®fa5 
« acB'^i ai m®c® ea cac® ^aa asa aa 1 
®i®!^ faca >35 faBstal aa fass® aa® £®a®taa asaia 
®<®Ta fassia aif?®i a5?3a iwe^^ a^ ?c® niM 1 / 

af®i a®c» f® ®<®Ta faoR asntaa ®ifa c®ac®ai 
c®^ faaiRf f?c®a ai 1 ®aaf® aaf®aw aac® a<af® 
®Ri cat? 1874 <^jfric®a t®caaa a<«ma ®gi?nfaaf 
®fB®ic® f®fa 'ffl?aa aficaa ®iara 'gfa' Wf^® 'a®!^ 
faeaa aa® a®i® ®taf?c®a 1 asaif^ ®ai®fa® f?®- 
31^ ®iBn swea aegfa 1 

®?Tgi atwa ®aa C3i ®*^faaR asara caa Saai? 
caai aro?—ai« ®fa®Ka c®a®5 facial aa 1 faca®1 
anfsscai® ai4f ®'®fawpfl c®ac®ai ®fa®K®^ fawpff 
aa, c®S c®^ fawiaf 5cw« aial faaRf a®i aw ai i 
aa ®*®faaia i«aw faaia ^®i «r\®i^ aa » »«®fi?‘ 
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wcv MPPi Mysterious 

Island stI5c« Hydrogen ^«H 

«K»rf«®isi I tui? 5 ?f» 

Hydrogen'sinirwsj acsw?!ls jpw ’tict i 
SII 4 !!B5?W C«f 9 s 1B51 ®*ta5 wcv 

s««iw afiwa v«n ?ce(f«W!T a? 

l[C«» i 

• OH!"!! ^'af^B 5 TCS»Sr s?i:si 555(1 eiHSf 

5T5 T5aif5?l^eT! 55fC9r5 5W I 5K«Ua ¥»*ff5®ri^ 


I 38a*i 54,44-54 »K55 

fer^rs fuca f5WT5 sispsais acsw^i 5( f5«Bts« 

■% 

4155 ¥5C5 ( f5Pn53 fvwiSCTi iWI 0451 »«*I5 
4 < 35 l 83145 51 ¥I*nf 5 ¥ ^5¥«(1 54(15 ?i| 5 Cv?-;ri 55 
f5C5T555t ©t55« f5®l5SW¥ 451W5 Taf^fst f5C5T5a 
4051 ©f5a I 

3»54t4(C5 59(1 aC5t5R C5 5TWI1 5^515 f5WS! 4lk®I 
'Bll5I5i«¥ ( 45(15 40515 £¥14 ¥155 41$ I *4^ 4lf4t®(f 

5nr f55«l4r4I 45 —at5 aw a514ift¥ C545I4 ¥515 
83144 ¥13 I 


«I4 O f55l(4 


‘‘41^35 5?4>4I54T5 ^141 ¥154 '^'fai 3f53« WC4, ?588!C4, 4‘r5^^®5 a¥15 ¥1C5T, 

5$C95 ®14I5 ¥C4¥ ®¥1<:, WTC45 ®14l 4aiJ5 5S5 5?55S15 4«5I 5!^ • ®lCa ISl¥ ¥41^15 
R(¥ 4!C4 4I¥I If5¥ia, 4144^15 51|C¥I CT £54 41 45 I '5K55 ®14l f¥g 5f*r 
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£'^w*j| 

^wfjsonsi * -«n«iTi:»f?i »t5«i 5 ci!3ia >«▼ <n ^ifvgca 

fifCSCe, >901 S{CV ■*fv9BI ?iw [—tafi? C’»1^ fs?«C«I« ’»8ll 
cswftWJi. 'm >isi?qni ^ra nm Ssiw ^i 

«IT4wp«I®1fl C^H 'W W'«JI kcsf?5! SI «IW]W3 

■fpfl • 

®c«! 'Biisj?5n RRisica f^a<i siisi ^^fsuflc® 

c®!sj*n? ’jW V5J5818 ^iwiwcn »r«i «ii£»i *i«i 

siaw ; £»J ?«T t«iesR <3 i c?ii?iii 

*ira aniia Jdv?! 5c?i t?i 

W«il fTC«f«i5f '51S^ 0|ii»lSC®l ‘tM JllS'^6 I 
«POT CT^^si?! 

*qc6f«5i I 1783 «fli$-v«?! 

ollfWSC*^ 3^63!IBa f^Sf£^a af'i^ f^>!W «J5I 
I ffCSf fftsi en^ia '8115 •n'c'JF qi^ !i?i 

ac^f^ST ai!5 ’SJlwfafUJ i Wier 

“tiCf W*?! ffcaci lasi?-?? ' 81 !W<I(‘ k0Jl-'«SlCV^ sje?! 
T«i«r « i 

» 

fii?rc5f?r i?f?3r 

«i5i «ii?i 5K®s »i4C’Pa ISwica far«ii?fl 

fci)?t oiif^i^osr *1*11 fffcg si^c;^?! sjai^sj 

I onlefiv >335 

; ®iic«fi 'lic^ «isi 5:ca «(Ti:*? c^iJii 

fejlM I C^sjfq f^«F »f'5CV?I a«l5[ ®IC»I s^RJ C^ll^ST^ 
aiit^iwaa *FCBi f^35iCT ^c§c« diH^ i agings 
®i«w*icgfs «f^ii,. gf ciig atsig ®iT®Ri »i?3i, 'SHcaf'^-y^tg 

—|«;i>pig ?iR] ei)?<«ig sigcgg 
®8Rt«!icv eg fg<i8f» WTCwisfiff >Fcg 
3>n 5rtcai a®^^f:a gai tjig «iic*f i 

«(Tiis-®f^a aacg*^g fa'a-fgag 'siia «iie(!:«Fg f«’wg 
^gssR G 35^1® fg«wg gwi Tggcg cg*i W'^ai 
eggi grcg i fgsiiwg «c?« snfgwig 

gww StawR fg^icas i 'sfe ®iaa^® ’isg 

5MC? mist® fgaipis giw aiT«g cgaiggiCJig *!Pte! i 
®ii3 cg^ cs[8iggisi eaicgf ®«g gi^cs fgssicgg awgaig lafsti 
•aiiKi ♦I'jg, siicsi gwi feagfgi t 

fa'n-?g«g «!▼ 12. eg caafe 

'SI gg. gjgtig «icg iBsg gcSca fac*a gifav Snaifg 
aiif«; cs 9 [ afw afasifsi® 

* •*. ctV^ cat®, ®f*rj-2, srr<;filtf«r 


gi®igi® gig^i; isigtgj g'gg wgigfgv ggi t 

gifttgi S^aigg a^if® gfaw aaigisisfli fg'gpt 
aig^, Sr® gisisT® gig^i gw ^wre fgfggg wa 
egiaicgta, stteiifg glgag a?« eiigg gf6aw asg? ^ifgg 
aegg—sngigg elgcg «i:cg« gi«i»gi i 

®2 eg fg'a-fgag 5tifaaf«»f w®* ^9* 
gilcgg useiigfig a?®c*» i g^g a®1cg fgfw eg at® 
®icg5 g*Tce gfiargif ®?gi giggcgf '5iea'>n vgc® wt» 
fgg g'scg'i 2<?s9ifg*F ®iaaf®g e^gi i ^twevg fgewg « 
a^f® !fg«g fsiSgalgi g^g ®«g®g wic^g ggcgw 
Gag, aggiicgicsg fggia caw »i«i aT« i 

®i*faiggi<l g?c® gjigracgg fggg ’fii* 

efiTacg g»gWS$tg, 'aifae’^icgg a'^g 
igfiegi ffl»g gfgig afgg^wg gigiw g^g g'jg u*ni*.- 
g-aR Sf«f G aig^g Sstgg—fg®icgg >« ggcgi wwi 
g'lT'sg ^pstig*??! ®ii» agifg® tim gigigg gi^cgg •ftgw« i 
>agg Sgtac^Sw ®*f6i cgiS g*®! eg, la*a-Tg«g 
gisjegg ^Igcg eg 1igi»f ^ai^segg geiggj tggi 
Wcgfsjai, ®iifl*cg'g fgesR e a?^» lg«g ®ig £««« 
gi? ggnj Sysgeag gsiggi fgc« Saf^® g;Bic5i 
Stsg®i 12 $f®sR:gi gi^cgg gifg^aicgg vasiw aetg gTJni®*i 
c«!cgf gs^pficag at« agiti® veg fg. ggig 
eigi»ii»F aig=«i «. «ng"fgg ifgg^ ^f*Sg eg ga gigg 
eft-iwg tegsRer, ®iegfe «iiisr aigcacg <41* giaicg giocg 
a?gg® ^gi g^g i 

■'Eft'si^i fgsiMcl fg^T«[ 

^gieg jQg'Jd asr g«!g®*| g^pcsig gtg wgi "weg i 
gK6iii»fca?i ge®i fatssra ai?i Saggalei ww 
tgssiH G a2f« fgaegg ®iga^ fg* ? eg egpg 
'stfggi^a «if»!giHt iigwi afgegea gia gFc?, 

fa*a-fgaegg ge®! ^*6 gi^**fifl 'sttg^fisa Sa*jgg giw« 
^"Igcg gticeri »(©i ji«, ®igiw-g^gi’5i-®>^a^F giegg 
—®i£aw ’^icg fga a^cg*® Sgesifggf oiaaf®i W ? 

m ataa ^gig 5 -®ica e^Ggi egc® arts i ®*Fgi 
gf®i eg, ^Scsicas 2 c^«i ggw ®icgi cgta Sgaigsi 
fgaica* gtc«{ itgglg fwcgi f(fcv Safgega ^iac:t 
gtiiitgcga g^wt^a i taag Saigegae*? swi cgcafi® 
agR®s ®itg« ’vsigfisaFiig asti #i 5 igica« cgiaiggia 
feacg <flg? SgaR aigals cff»i ktaeg i -n^ af»gis 
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ffwr ®K>r« si'W i c*i 9 twi 

51^^»T f«wr sH, II 

®Tffl ^C® <WB fsi I *1^“?* f^i ^w»|—* 

CBB*I C3*r-'56:n}5, Ctlfs'CBIsi'CBI^ ^^tiKBCl W*l»l 

▼at® 5C5C^ aCBTOW iBBt *<I'8IW 

sni'^ia ai^ci •la't® *iitaTsi • 
<oc^iCB c®®ta, >a ▼i’Ji ®W’? 6 i cb»! ®^t»w c®®a 
^siifq 9 »i»!Ri SIC'S)}—CB ®niifj}a a*ii»} 'gfsi^j f*CT 

«c»i ®i*f ^*1 * 

loi; ®i>i*i i[caw *flft PI, 

«!!« ®ia '«5 sicaa siwi 

Jaacsiia «i,pi ffcsil ^it“J ®itB «[W 1 

fuf^-fajH?} ciicii cs} CB*! ®na «ia® ®n*t 5 iwc»aa 
sit*» wtaJiBTflia siiw ««sf*i Wi at®? fear *« 1 fa«t 
«t®ca»a ’5f.c® «i«(« a' 4 «H faww o agt* fmaa 
«iic«f ac«w® nfa*!i«i ^if^gcaf^w aiB die tL*) • W 5 
wef aitaitirpna c^ta fawc®« »ii« *n<«ifa| wcaa 
ai8{»i BIB di!*! ^*1 • Bdi aijst) at®»T acSw 
aaw®* dia a^^ia da's!?® ■!!« 

fadiwa ®ii®i 3 «i 5 diic*« 1 

▼«iiei tVsra Bdcd adi am, «afe ac®^ *1!^ 
dat® 5 B, dd®* dfsiM dwc® 

5?, ®i 5 Cd ®i« die® ?ca «iii a^l^di 

•nficd died difaca» dwcdi fa«w dw a^^f* 
fa»ca dt'^ww Ri ?CB aTtanc»rc»ii s!t®i <adfe ^mt'dn'lsT 
cwd ds^^ie*!® Briacii « sjjjfd difit® mat 

di^fsid tacii Jiiw ®w fsifwta sdca <iid«ii ▼-asii 
da} Bia s« I diiiai faaca dt*A»rT« j?c® Bii5 ai *11 
SB'S <5_1dan1 caa^fd draicwa «ic® dt»i>ia dscal 
dia ca '§?*}▼} 3?« ^5C5=i diBiifsia '^adia> sic®i« 

fad d®eda aaai<cd aai tac® aita a^aia fa«iR 
e 85^9 faacaa, a^f®dw %5ica, fa®1a fad^tdi 
daa®l data aeeea ^d®* faacaa fadid 1 aca am® 
5ca fadiddicdt «Bcacd ai? aieaa ait£af®d « 

dwifdd dfaa'Swa® ^fl*n® "i^cawi fidtacadaicaa 

faf:® di?iS, ai'$«iaR! dfadis af® 4 i, aaatii »Rara, 
•Neta®Tc^icaa fadid, a?*?® «^®ndia sihi ai®*af®ai® 
^ fdcati '*cacdB <sda faca» fd'? djdcaa a«i 

faaea deda^a ai ®h ddWd diw 

.idfmtaTB faaafe fd ddtai aiaiai cdcaw ? cdtaw 
aaios dwtd diaai ^al 5 ®d» fd^ aldw. dat®5 
is:ca, dC 5 ®a€Tca daPa dia fa 1 
< sea fd cdcaw dC5®a®Ka ?—®i 'ja aea cacaw 1 


diaii ewi dicdwcaa aaa awft ai^®iaia awKa 
fcacda sngcaa d 4 «fta fadicda dai, awla®} itw 
daa diiid facafa ai*fla catd aig^ « »!^fiaa 
•ffataa-tacdi aa J^cai aai ^eca «b, as, aidif 
dfa « dia*<f I laa cdia^i^ ai«i aaw ©dia eaii 
tawia dia agfaia 5»aid sis^i 1 die®^ a^^dKa 
dwai fawia « asffa dai c®eafa fa-eaft • 

fd? jfaaicdi?! faawa agff fa«a didcaa /^faaled 
ca d4ica fata dtaea ®it® 'fit^to xaa as^o fsdia 
Cdia alia cafe 1 ®iai ditdisia ai amHa®} fiw ca5 
faaqcdic® dtacda ai^eaa dice diaai ca dsfdia 
dcafidw ®j adi 5C® dica >5[^ fawia dia a^fstd 
dwitaa ai^a. aiaifdd « aifswiata s^d '^adia 
aaitaia aai faca 1 

adi^ aigdi fa»ia dia a^fscd ^si '^fadia’ aaicai 
a^a caffe® ?ida dca »icdi dai aa. ®icfa di*!iK® 
![ca sngcaa died 1 5aidic»ii®f <i‘f«®i taaa faaicaa 
fa^id dfscd died difdta aiaafaaataf aa^taae®® dieaida 
diet daai aif®d isea ai«ai ddddi ai faais aiaiafad 
gai ©Baadfd cfd^cdie® ?iT^^ca uiadicda dfacadcd 
^® dca ?dca ®i-« fa" 5 a^ diaitaa dfi i^ea ai i 
aat diati «a aacaa snaa®ifacaiaf ScfiidCd af®5® 
dca fa«ia dia a^L^std aeam daa cftda da 

ai^taa dfaa dia dfaeadCd ^,«fa « diadaa 
dw c®wia dai I fd*dfaaa dia fa«ia « 
faaeaa dtdfaia ai ac® diaia dcd Sb® cad^cdia 
aes diaicaa dfaaaieaa ^^Ndi did aea^ cat® ® 5 ica : 
diaicfa ddi 5ea *«!? afsaicd ^faca caeai 1 cacda 
aa ai^aa dai acd «5 diai. as, awsi sifaca^ ai®i«i® 
aiaaii dia diapf* ®ddaa caidicai i ®it® aca sea 
diaieaa dfaaaia ®b® dca dd®i ®b® cftda diaidife 
fata aieai 1 

faaia-cdddcfa 'gfaaitd caae® 5ca lais 

dfacatm®^ 1 

fassid-cfiarcasir ffadi 

fawia'caiddai af®i fd fd| dat® ditaa »* da«an 
dfaa’ieaa dai ? '©icaa df« d®gffe ai i diacd 
fd aaa andiafe ai#a aff®i di«®i« di? ai f 

de^-iad*!} cdS d 4 fdia dataa ai 1 fd? ai#® 
iff!® apdie acaes acd cdia cacd cuadai dew as 
cac««a ®iaa dsi ddtai cdiai aia fa i aat add 
died faaii4fai ^a d«i waed d?d«i mss ai^aa 
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Jitm a^iT?!® ▼MttR I feamv v&swfai^v 

oils sisij^fts *n«v ca«fts »ni:^ fssRiws «>'sic-r5 «*^6i 

sip svsi ac®w i' 

dw Mcv oiiipi^ ciffis s?s sftst Jiejisn ti*f5c«is 
0I1C«! fellas Olltssns 5CWO 3SST SfRWS 

<BHfS»IS 5B f^l I JJJIWl fs»l SWJJ m 5»ice! 

’^CSia^SPIS SifSJW fs»f aWRI I at 

(384;322 alt ) as*t®fsss'o sg 
BSSI tisa SHS’iei®!! «a5 aeis f^SIS ’t'CSC? I 

•listii sg "i®!^! scs sna>»®Tw 5 Cbc5 fs®la 
»itc«s dtsr cainf^Tss dwsits sssii i va'css 

OlCil^ S!®|S1® ‘^SS®lsritBT ^ SCSI asilt*!® SCSW « 
4CS OFiaiSiWS OIWSIS BfJII k*|‘C«fB tflJil SSSTtl!?® f«F5|| 
®l S9II *1® I 

5sf5isi >i®i®is wfs «issi sftiii (980-1037), 
oiieics^eft (973-1051) l5fsi<:»ji“iis. ceii?®fs'r)i, 
ai^t® aiii} fSS£B a? 55?II ocst^si I 

|S 5 | jftill uqOf-»l’B «W St% 55^1 ’rCSfsCBIB—«|f 

CSIR ’llB. f*f SI ls»! SI'S 5|ill-g I ^15 

SC'S ?i«i'8 ^is oiisf-viijs flip® 1®s (fpfo^5i:-fsfs ) ais 
Jii®-*i sss Sts iSScsicas fsf«cj fs'ssi afeiiw aifei- 
•IIS^ f^SCS SJS^® ?CSC1 I Olicsiisr-sc^ B|fl«P sc«< 

afgfe® tisuiiqfsv “ssiaffss lsg®T 5;i|>ii5i (965 1039) 

csss S^ CSICSiS ®l «1lp»j *t®l^ Cllilfis ®1SI5 oi^fs® 
5cs ?i“f®f‘B, coasiTS, fsS6s a5,s fssnslws acsssis 
sm wtBi stis Vri sis I 

oialras fsawlcss ^tiss csfsiCBifs cs srfss^iw 
cwo 01^^91 ■afscsc*r sc^c? ss i ®iwsr c^cd^ 

fsSQRlcSS S«Sl aSfM® SlSltsfSf SIR-SISSIS SCSI 

S5ffi»^«f fs5T SI I a'es is®c^ 

0»Rr8i;C‘«tIBltJa S®W® SSXtL® SS fs SC«I (SWC^IS 

sasafefii i^s fsEficss sistfi si»fsws: 

cafs^ejOTs CBs^ia Sa'dis ^hi iSis %1ss s'sii ais i 

s*is "lacvs ijtc® siasiw 'SSfSS! s^isssisl fsawlcsi^ 
«ssishW 5 scsr fsaicss aeitss asi '^S'esr^sj 
si^Fi' (afsa®! 'Q wi«fssi®« »KS) SIM caias sw 
af®*l S^SC® ?s I CWSIS-®ldl. Igfssi-Sl,. SrS^Sl^ '6 
afscsws afssiSs $®nfs fssts '^si sg as a^sm 
s'cssi: « SBCSS «ic5isr iswif*!^ c»i »ists as^a"!) 
asis sTfi fiigias fw js i sfsi^is csissftp cscv 

SSS| »tI6BIS •!*« ftsgsi ?lllt«SCSi sfe®fsff®s «R 

'ssc® ^csw, ^ss nfiircsF onsicai'ns) 'ssc® scsw 

SIISIS I 


etigfti^ siKsre fs«i]*lfB ’iiS’H s^iss ifsi sassi 
csfiaiTs^is, snifBif«i«B wt41 aiifsifsio ^is s®si 
1 ^ 5 . nf^®! «isi inif^ a<pm s^tssiisfv a*i^c*« vat 
fsits facsct?! tass «wi ftisisTls *'®isri i* fMiatss 
5 cs sas« fsapDcv feasiss vsc® ijfsi, 

“®5 cs ’ifssl fttt” I s^sitvcss asv fsisifs^is 
sp:s{ ©isS^scv csfs fmw Pc^tt*? wi^i® i ’fisiss 
SRCSS vat C’^tct fSLfigsi 4lS tsfSVKVS ®I 5 I fS'ilSI 
fsft®! scige cs ^ijftslg gtv le^sws tsvi*i 
s"scsi «iws sg oitviB ^tav tsiscs wcsfifv® vts 
?wet 1 

OlICSl Olllfsv vas! csfv Oliwsi^ 0!l|sp&I^S SiWlI 
vscts ojaafw^iB ®'§, sigscv swaw vcs 'gsitts 
assii-icis fsas s’»a^; f»ics ecBiits cvss wIrs, 
sisSivIIksbi, aiasi, cb fs itis t»a®R, cb f® 
si4w, vm'vR fv-i, K (««. iss. siav6, sasfis fs 

5 PISS, (IF® 5 CB 9 I, OII^BIV VlfBS®, viei' SiaiR— 

OTfs oisfsi fsespft I 'lass tvS snsii vcsctR fswiBS 
Itig, cvd csss scigs siISltBV ^|S, Olisii CV^ Sf^CV 
5 iC 5 ®R vsctR fsBiiCRS 'aaacsipns Tsas i 

'sitt'tt ? 

Iflas fsSSRlSi RRl CStatS C51S1 fsiactR t 

cvS i8icactR acsssissf sbri : acss«!Tvc4s fssss 

» csttsil ®R! aSR St‘'?*ll I SSSRI fsawlsi CH SPRIS 

ailv I cvfe fsicscts asR®s f^vis^av s^ i 

CV$S| >lg«f ®IS1S c^ttc® C6^1 VtSWR vf® 5HS1S«I 

mlcvs vat; fseiaRS vssr 5i*at# 'iiivcv ®isft® 
VII, ^s®ifRv aaRs sisjct iIiws fs^i e ?Ws fssis 
S^lCRl^ ®IB aSR fec’'t*ll I fsWR tflft saP'aR®! 

^f^S OISBIIR fgtscs cvfe tsrai Bias fstSWR 
^ssiifRv v-n-viftRls I oiisiB vicsi SBRiB cssi sas 
(HRS >avf6 gf$ Jsf»iti^is cs«iasf"i i vs ttsi cvr 
sstRs swi onsass cscss ♦ifscafvc® ’is pi$c® 
csf»i atswR ? 

^s>««fRiei ftcscs cvBiw fsBUR fsssv S 5 «av 
f®Rf$ asR wcs ©isi vsi CSC® *ticg t (1) sasssissl, 
(2) ’rasis^eiv « (3) '5iift®issl i sasiascss sc®i 

VVffisfSB *tlSR«stSf CSCV fS»R « agftfsSlIS 56| 

tiipi oNSsfav « ’nsifwv 'B5nif®5 vis cvr r?® 
m crI—V fsscs cv^ vw c®sr ftsi® c^^iss 

VStSR R1 1 VISI VaviiVCRS *IBS®lVKST v<^ 5$1S 
aSR SItR tts VISaSB S1'?V1S1 siw—v kscsv 
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«i9a: 8f^tC"fj 5|)rsef| jju crc^?*! *jc»r src*i « 5^^ 
®ia *f!i« c*{'sc'»s 'gfsjvitS W 5PI w 

«ci 1 aiw up 5Pif» 

91 W 61 S 

«, a!*i I cww 

9(c<i^«ii £<»!:■'»' c<fiH ^1 '®«n 

¥rasi ®«(s? «! avM vc?*i«^ 

a«w fjjwR avrf'H's 1650 I 

5’»i afs’iifu 5j^'«in wc*? am 5 i^mb 
c4Im I on« iiCB^*ii af!i¥W 

¥FW¥ ! al^s *ifa¥iB am c¥rf$ fliw«i?- 

ac a¥if*i® BC £5 \ ■ vfl«>iiw ^c«¥ ¥ai aita n, 
tSwreia «ia^/iiri 5itai afsiam ?B«i41a ’i^sn mw 
aia CTB £¥!?$ I ^la widigffi aia 
'eica ?i«a«>ia i ^ 

?a®i:i 5i£aa*na tav faca aiwiwa ca sfaaia «?*?n*n 
cawa £a»i fsicsa »Jifac® ®i s?haBic«f« swr i 

®ca <flcac»i« cii^ fassiwa j^ri ww ¥ca¥f 
nwaai atavi aa^^•!® ![a » «iRiwa‘ »nai 

afsiaia f|i?*?wia ara f^sg fa®i41a wii 

5iiai sfiiaia lawi^l 5i?aiiB aia ^fwa ®iwa <«¥ ®i5i 
caidigfe Bfa*i ^«fia i tataa awi« am am 
ai ^re 5 i«m facailw® ^icaasm • ®ta snai 
asca afcaa a¥if*{® ucaaaiatDa »iWii 5:K®a aHsjc*! 
WR[ am I *a^«s$ ®iai fsiiOTWwa o[iai«rR anari, 
eiam ‘acaaai^wv Ja®ita¥ asai a¥ic»ia wco caaa 
C¥R «rani?«B 3|5ai arac® aita fa i 

ca %aca ai<;@^i awsnmsiv asam c^co ^a-aa®! 
mca¥ cafa st^afa i d?aa ■!?«:¥ *f!«5Taj «r- 
tasicaa caijf f?cfic>^(5i '^4 xca cejc^ifiar »awc»ia 
aaicar ®ic®5 4icaa c¥te C¥^ faasR s^w 
atawa 5 .a»t® c^reaficsfa craa fata i' fefa»i >a®c¥a 
ai^Rifai ciaFafam a^s (1820-86) « aiwaatw faa 
(1822-91) aamca '®^caifaaV « ‘fafaaWa^as?' ■afa^m 
aiaiCT fassR faaca, faafa® asRi a¥ia ¥ac® aicva t 
<a? «!«£¥a wca ai«f¥ fasiR CBfav f^taca caai ^aa 
arcaH?L«fa facaaf (1864-1919): ‘aff®’(1896) 
e ’fwsnar (1904) aft af^ ca¥iw alf®at®i ai?i 
cfiam I 

a?® ®5ol aKSfi ®ww aaa acaav caiacva a^rai 
lfSKaaiaaf»i5s ai( 1858-1937) arm a?B6w am 
(1861-i9'{4>Nai ainj i aiwiprw amaft CTr®??n c^icaa 
{1897*1981)«5[!(WT faar® « ’pi (1900-1977)><;¥ 


m awa afa^a aaii aw i . ®ca 4mi« ca p Jaeufav 
®caia a«fam fawaajifaiaicacawaaH aa i «iwl«aK«a 
(1921) ai ¥wf CTi®mw caiCTcaa ‘a'saa’ 
*(1937) aft 2 ’Wa aicav aBaiPsft aifa®i awa aw 
acaci I f«®iaia ‘faawa ai«a', waicwi “W^caa am 
« '®ifflia3a aaica* ai aaawa ‘mfa o 
Saasifam’, 'iaaiifacma esR-awa’, '’cpfltaa a«ica’ uia^ 
« «i®1a «ica¥ asai p « faasnRa ®^f<i^i:i ^iikaa 
ena^^i faaiaa mcaw ®i aa. mitai mcam amisft 
^aiiacmft fawtcai fafeo wifc®a aawwta »ia:w®i mcaw i 
iii¥ft ac9f ^®fa fawa aa <iia? a®)® aifa®mi:aa aia 
-ai^ai am aafsaia feifcaa ‘fawfaaa'(1937) wai 
aafaaia mi^iifa^cKa faasicaa ^aaam miasma 
¥caa fa: fa^ awma aigw* aam siaia 
faaicaa ®<g c^lba warn «taf ®if’ia «i^®a mcafacwa i 
®ifft a'ei!gf®c® >«ft mM aaa^® aftfd f®fa asai acaa 
fiai®a aaa aata i 

onacw ®iam cafaa fawa faaam amw asaiaft 
m¥f§ fawa awi cat® »irca i cafa^ cat® fassia- 
cwavwa wai acaaaj, a®5m e aifa®)C¥ ^iwi^fa 
¥ai a« « awi cac® »nca aceafii ^5i®s cajfcaa» 
fa«R-cwa¥ aiBft afa®: fmgSi ■afaaita acaam— 
¥®aifa ®f aaR®» <113 aifaa® a§f®, aaa®i e aeai- 
«faa 'eaa fa^aafw i mrara cmia fa®R acaam aaa 
'4ra acaaam a'wi’SFw fsica a'fai aac® cs^i mcaa ®aa 
^ic¥ arfacsia mia« fac® 5a aft f^ i —¥®8i _ ®i 
fa®5 ¥Bi f®fa vicaa mai fm ®fac® fwacaa ®m eaa \ 
afa aaaifd aa aamaf ataaawa aai ®i 5 csi asaiw 
®ic® aifac®w «ia arc® awRi: mm afa 5 a aiama 
aiiicma aai rnia ca aiiicma af® cwaa aca^ a®i“flw 
5 a ®T 5 C 9 r asai sgcawi « ¥?lfa aai f®fa ama* 
aif 5 ®mcaa miaa fac® cs'^i mcaa 1 

tflaica mmSi mai * acaaai Ma anca ai lacam 
®i5cw faaicaa aaai fm aca^ aam wi® msc® aica ? 
f¥«i mai®ira awcw, mica acaaam mimfacaia mca 
®m “aaft fm fawcaa ®^ arasici acaifacaa mai fefs® 
aa ? ««§i af®i ca, JBi«^¥^acaam~fa®R‘f afa f^wia 
awsica mimfacaia mcia ®mcm tm * 5 am <iiicaa 
faaia miaa a^m aca 1 mifta»&ifta. 5mc«a ai mim* 
aiaicai asam mafaa®m caica faiacmc 5 'tft a®ifS 
mcamaifa mim acion fm^ acaam—-fasaalii ca 
aaift maf?m asam mtaa ac®ift fai^s 5caa ®m 
faam®i caft 1 carnal a^fwaicp ac®i ‘mfaw*lf’ aaa 
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fsjasR SSRII CTKts c»rR w^\^ 

®RI ^eii.fi»gsirB ’(FSl JICT ^ J|I I 

<a a»iC9r 001 v«ij vij ctc® *fTC9 1 
^?»!iOTC»f5 f^R «wi Miic«rw?i ofsiflcqfl 

fiSI»!tra SKf ?'Q5J Hlflfilg i fjif'g 

»6fR *11 <flCWC“« Z^Wlfsur stc*i|^‘ticv f®fe ¥131 MC? 

<*151 C¥R ¥«n r 5 I ciRter T'JjaR c®i c¥R 
c!r»f 'G :^1jni3wi csifR Bm jii i jiri gfsiJini 

9i¥5^ fspaiR ®nii ^ wws 5is?R 

«if*f¥TS I «iigR 5i¥i ^tsi a«isj oii?si»ia GwfecB^^i 
4iai nfif uasicjw atsiwa G»ia ^¥E5f8ai oittj^ia aTaii 
¥?ic®si f¥ afsf'^aa 5 ® ctgsti we? ¥<^^1 

¥aT« »i« I 

faa5ic*ia dD-sjf® ^^“f|e=f faesRtwf « 

SsRCfla s;i«t‘':s(^ vicfi «iiic¥ t ^¥5g Jjceiiap 

■^fsca¥ mt, c«fC¥5 siRwa acAms^ 1 ?a®!R- 

>iC5®?t c¥a»r 5!SiB(j^ wi^iic® aica 1 « 

a5f»^?i¥C»f5 cnf^wia « aw 5 !f«¥ WlarR 

aca/t«ta bj<<« 51 ^ c«fC¥2 sn^wa siwj 8a35i?J^¥ ®8iq 
«fagia \ cJif*r¥ muf c'f^icR RRic^a wc»f 
ucaa*!! 5ii»na«i su^wa fa®5RC5®sii 
aa^ wJifaa fasR awi aricai ca?¥ ¥h aww?? i 
'flwwa 5i¥R ca¥caTsi¥ !a«R¥a1 taaca ^cs(?ri 
5C¥ cTwa aia-sif® 5 at®i ^siTa® 5 ® 1 

W'iwfaeiia-CBfac¥a aiffla cai > 5 ^ fasatwa faaa-iics^i 
'5if¥=^4^a ®Ka aTaca»rJ< ¥ai Jiw SnacJia 

«)^ 8 T jjaf, ahrca"! aiai m ca^a 

®wa 5jc6®a¥n:a af®?:® ¥aie acsre^ scm 1 
'a¥ 8 i a*Nt^9T a«ia c®i «ia¥!^ e 

¥®s®!, 5ijjr«j'5i\a aiTiRaiaai « 1 >* 3 ^^ rT^efs) 

^ac® 8 a®iiTii¥ oicaa a>iTHa sitsp jics? waaiia’l 
aiaia*! fasia » <*5 tasia 'Ba? ?a»R « 

a 5 ?«*st® 5 *iei®ia fa¥i¥ r adcar locwa 51 ¥ct ®sa^? 
aw‘^ araaiJR awias ?c® aiai 1 

cal Rear awcf aRi cac¥ assR f*i®R lacaTal 
ficairn I fawR «ii¥ (oaa a¥»t awl e^faw sff'ca 
aRi ¥ic^ ®Tt¥ ajafia vaw cs*®!» fafa artaa cSrrt 
GRi aaai ¥caa ai ^acaai caw ^®-®faaia acw caa 
f«fHG aifa.¥( 3 ia ca, «aa 2 awifa¥ aif®ps ¥ii m 
aic¥ I ¥f«T® c¥nf®a¥W ca '*aT 8 fawR tal caiaai 
a^aiaaciw fawiaa« aacas IracaRica aa aa wRitai 


ata afC'f vol wicfla®i!’fla 'sn^iia ca, anata a»c8i 
c^iic^a 5ica ta“i>a a’f^® a®ia waiica 1 sisia aira 
aR5 c8{8¥i €fif faf 5 ¥caa ca c^Taeawi 
2-f«a a^a ®f ^ ’'ia't^a fs!t*i« Vara aaiaca? c®¥^¥ 
caaTDS aici?a ai'. ®aac¥ fa®R awi ara ai, aigwia 
a¥» cac® *nta ®i*»fa®5R i waafa sjnfaw'caa f«¥?8a'm 
caca aiica aT?i caa 1 

<«a CFW 'Eiicai Jjasi Swjrg gic®' i fawra ^snss 
■aaHi 2^*5 K?Ff®a aaaj feaaiScaa ^T® s 

ai^’cas aaia ^i«a? ara ai .caa ag faaa fawrcaa 
aiiGvMS laca Sca-r'jft a«?«ai a^caa ■saaifaanaa 
si^RWB I 8!Cfa B(iai^ca c®iiw-'5i§i 5« ; afiwl ®ic® 
Fi^Tapo aW ai« aa. fefswa ^faic® aeia 

fa*6? ^vpca : ai ca «ia mR f¥ ? IS. 'i¥. « 

ai S\g^ ^ 1 ® a?c*f« Tata ¥ta¥ 2 'a¥ aw aiai 
jfaaia ’ia)?aB5isrtc'fa »aj -nsa ceii®a1a 

wfaW® I ^^9¥ ¥a triW’^a aica iJ0¥«9a e-i^ia 
£»!'>(¥ sn^iaa aiai ait»1a a®i®R f®H 

ac 5 a oinfga!Cf9 »f‘^f6!c aw aifa ¥cb aim «wa 
a| ff^cawa una? aiai ®iaia ca aa al ta^EP ¥w 
¥wc8ia aga 1 ¥ca¥ c^co aaifa^R fa$9ac¥ faca 
aia Rajiaiaicaa req > »r(»5i!:®« c¥ia c¥ia caw 
*Ta'*6R aita^r' cins ufiv a^ a¥a 'snwiRcaa 
^acaw! 

¥iwj ««¥ aacaa Scana 5:91 ®;i^fa¥ a® 5 ®ia aa 
aaana «fai fa®R « a5'iGC¥ qnft ¥2i • ^aiai- 
fa¥Tal F!?j»!]caa rfacaw fafasiw taais 

a? fawc’ia ¥c® »if?caa ajea anna «icaRi 
acB S^'¥~ca c«iia caa f^'a^caa» Sn® qi^ifafaa 
¥W cBRaufa fa^'at ! 5 ca saaRii fac’«F!aa a'^c^ laa^ 
®it® ‘»jT«ja1a a^a^aw aiSt® ca«it tac^ - ®« c;aiG 
fasRl aist t «6G taaatat S^iataa ¥w 

aaa snaBa^rei aa^caa aBia»i c^qi facaw—®Ri aawa 
tijcaca ‘aaR»f caGsi 5cte ^a®ia « a2.f®C¥ a^a ¥c? 
cal «)i^a ®c»iia!:a f¥ca aiaia f — iiaa ®aaa®i ay® 
asraii cqc¥ ai^ws 2^*® faw cf^i ¥w : 

®iwa 2 ^"^ t*^c® sin ay® tasiia cqc¥G 1 

'5!a;?[iB qua ¥t^» a8?5 >« ®iRaj aail 

wTa I ?¥!§ cal aw ai^jcaa ^'gi afra "siwia®! 
f a^^n BUB ®flifa¥ia« 1 a«i aw ai ®wig <fil bsi®!? 
faqaiCR «?ca mev t icafa 

¥qwuirc¥g ¥«lta^®¥ ai aRif¥¥ SRscay 

arci ai 1 «nvafa ay® 2 a®si?a¥ wna« «rpirfI 
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f«rc« ’iici « sis ^«S 

^WeTsp, (Bill iflit Jiiji si'gsi a®w • 

ciwi fiis‘Ji-cii«i«nii feiTW «n?is 
a»iTfia (icactJi; ’•w ®ncBfnfvf .viatt»i 

JII9CT1 fcscv, ’i?*nsi i^ciw'i »iPJifwv iiaiif«i 1 ^* 11 , 
▼cacfsi ®ircii fiwfjwiffi (stifi^w, 

«?aai tuiw!! S119W3 *ftjnsn \ Umxm 

^KJinri «II1 SIIWI >«'9:fe-’»4^TCQl SJWI 

dfii i (a^ fiwq-cif'icTS 

fniw*:w«iv o^ii »ICT « c«!<i*r— 

5 icai cf I aifJia* !i«!!ft, aiwaj csi'i'r \ 
^Fa^c® cari^ii Cl cvR ^Fifufac® 

ITiiClfl FlClWl I IKUKTOll fiw^-ciwrcwi 


{ 38«*i 14.44-51 «ifl 

iww® ww wt- (ii^l tJfaiifw iitfli—fiwitsis '®'5 
«ni ®ii fiCB ufafif ific® «Ki cw* ii^pcv • 
Mail RiJ incit cifa fma imi-irt iscn iwi» 
inOTiriiTaii w® n^li ®c»nnft ?ci niFiv 
aicai Fibsr e a^F® tiaica aifaai aRii® 1 mi 
ail 111 Ties ««WMi sngwi an ^^ai® i8ci »«▼ 1951 
4\iiri 1 

maiwwa tiwR-cmiai ma acai' a^iia 
5MC51: (ic®^ dim iia >1111 'Siwa irtii 

iica im 4 !W5«si i* _ ^ 

• 27<«Faal985 aifici'uiim iwi aaros^c® 
(<ii^ai aaitssfl « fi»R nff® a?ii£n cili ^wiica 
siidifa® ) fisR-caia »iiHf®ipia Sdiiil aiR 
art®fm ®il*i I 


f^R, itRitfwam, itf^i 

fiam 


aaiii fisjR Faa fisai ma « adi’*wa 
aatTcn >n*isft \ ^5^55®! ainai sn^i ^11 nam 
ca® n« fiwR fici caiie C 5 ®sn 11 irirnaie 
fia n ®KH I t«nTai® fFaalit lua fi«R 
aai ma? cm cm 5 feai'*na iiaiiitii an 1 
acifi'n flaws area aiaiinwi acii iii? mac^i 
I'll! 11 fi I f^oR 6$i awiii a mfwcn a®ia 
aa 111 a9[?ii fifso cici onarii *iqc5S(i lie® vam 
c 4 l«c« aria ®ii cica^ fiwwi si9?ji aicaii cm 
11 5a I fnsR «ii 2«RfwR sffmnuB iRi acmacsi 
51 R 1 siiRiw 5ifaa aiiR 1 aisi cicaft fiwR ffias 
awRi siiicis less fafn 1 aa*ic«« aniti f®?®w 
fi«w aci ^i(?!a ciiai awcai f*?ci 1 ms aia ? fiwR 
c®i a-i®j I aiacai jiS iiiSica lai m a^f® fica>i- 
icn 511 iW« <*1 ficaacis aiR afaiwo ijkiw, 
aiwfiar <«it fi®l« mjeam aiiR, ®ii®i 4 a? 
aiiRj fleas ciiifac®e m ccS (Hct c^Uoa » 
asi afscaHc® aaai Iibir caia am 
awiifiata ma fia wa tic® n f®fJi faiwi 
aiws an faicia aic faaiw faiwsi • ®^ciifi*if 


ifaai cica n iw iWsss, s^Isjw msil 

w^iifass, a^f^ss, aiwsyii, awRi, 5T|5 s, >h:®r 
11 , camiass Jii^ siii «taasH ®ifDiTi cb^is inai- 
aiiii Tissr iris uoite i2i>?®n ac® feJsw i 
ICR? aracas ficn caiacis nicfl •iif^ m<f»f 1 
fa^ mi*fca fsf® acs si's! t«af6 aifaa iWi'O 

aia acsiasi 1 m ®iTfia aa ®caiici aiScafci 
®iiiB »ifa aw C3iiajita lai 1 a® 2 I ma ics 
ifi aifacaa sifiaia aw] cue® aiii§ iwwao « 
nifsa la-ifDaisi fiw i®iila an sis iica, 
iica ica iiMiaiiRi fiaR sris a^Tja, caiiws ^ 
amfii faa aiR®* miaicafaiir a4ii fiaitsu fiasi 
« ana 1 >6^ aaica nicJi csci^ fiaais®!! fiafmi 
fifstas ifsaiiBs ai^ laffi fiaR afsicis caiafiai 
fflanaw aamn 1 mae ® isciis i^atos acsiasi 
tmraiRi^ aid» irwimia aaifi® fisiR 
fflcas ®Tfaaif5 ci las ns if^®! am cifS fnicRre 

laai I >«J5ii liJcBi iKsi-aisiil la fiwR fiais 
cats afsisa m am wSift wits 1 ca?in, an 
fdis stwfia scs^ tisnsf fiais aa^ 3511 


• 8/ 41, nn 11%, lftlt®1-700C02 
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QV I il 5 fl*W ’QIW «HJV 1 C®fsiV f^WR f'il'TO 

•tw *?i ai£»ra h«R «rc¥ 

cwem, "Birae ▼£* wwnr ^sn m «f?ic5i« 

awa 8Kf[«R I 

c«v 5!W«T»fB « »imTav *fB-»jfDvi?[e <a»Si 
'gfsivi aww I ®ca fe?R«r ‘sismsia 
fOR W5 ®iwc><Fa faaw >ew 

»■ I fa®T!? <8nif <av 551 fafso »it«ii- 
a«iwfl ara TaBra e 1 «FtH 

ta«iR *«w(Tfw asaanl 55 t cvr« 

aTififfawi ssavs 

T^C'S ?a c¥R« a5ini5»f^®Rla 1 ’•to 

®itaw CVR6 ■ t^w!$c>^a ®iiT?i«!'a 

jj'MC=^ ficaiS »r5c® I c^Ro (fl’ftg siwifas ai 
5itsiT«¥ afavTS *iw fsRTCsia (fivitav facades 5iiwrf«rv 
ai^i «c?<5 »i«a q«, i«wRC¥ tfca^ 

C»iBTJ^ C«IC^ 6€lai^ 5|t«C«> I ‘fl? *11^ I tOCTOT 

ai?«i^K*i »«wr*ico5 fasai*? >iiwit«rv ^e»t cvr« m 
\ eif«r^K«i WED^ Ta»R « ajf® ^i^shb «rs 
*ik«T» f«rE« v«ics« 'Srai fjjaicsia ^^B^ 1 ^pcsi 

'5:c»Ta fflEaiffiEca ani*j| jiri 'gsraiTB igtS, ^acai 
'«incai5’'e ’q«n«r<i s[« s?i» vac® e aca^’Fai 

5C6 sir I JJJWlTsraFCTa ci» jj^e^ S.'a «!L®K® 

5R m I EvS si[E«n SaEa^ ai-®i aEsi aE^iq 1 
taa® 5^ f«fEatB faasR csjarEaifa « 5ifwif«rv®TB 
0f\aca ii «if®B5®i ^la la'aifiisaaw^ •BEact 1 ca^R« 
siKBifav 5a® <§»j fsTEaEBJ?« wa-ai 
fac»iacaa wl cafa caFEfi ^e^ebsi f®fji 1 
til ajala ona« tuana ?w..Biia« ciEiiE^a^ 1 

tii^ awwa ♦ffaa^ 5E® ‘aita afa awiaaetifBiE® 
faaiEJia awEa t«a^ c»itve¥ 5 taaiia aisiB aaa 
a^ac? atai aa 1 Ta«R aKaifa¥ faEaia 1 
’t« aaa fate caa «ia ^f«aja JJEaiiEa 

«!iEartflf® 'aifca tfifnaia siiEaR ailfSi teaisNa’ snsa 
tii¥f$ ¥4«rw!a cm c«f«aiB icaw acafaai 1 ¥^- 
*naiii c“iEa ca awa^^ ca«ai aa aEaiaacD faasR 
aiiaifav aa ^a asia hw ®n ¥ai®a 1 aaia 
caa iiaWfWESa aaai aaa aiaiaaEo^ aiiiEai aa 1 
f¥^ ¥iw^taja fa¥ we¥ tnaa'Q *f4« c®*r aifi 

cacer fsi I ®| ;tj fiiv(c9f« «ia«{i taai 

aip^ • ®i air ««¥Tfa¥ >jraiaaco fasncaa fsrafa® 
I •n«r ai aFircaa \ aiafav «iB-afa¥ja 

wi i«¥ia <^w uKi^ *a aca caca» 


taaica laia^ <«¥d} av aiEa 1 fa«R 

waifav Taaica ¥ic¥ fjrcm ¥ai aca ? f®ta f¥ 
c¥R<5 faaEBB faE»iaa acaa ? \ Tacaaes acit 1 
'sEa aEa aa m caSi dafaart 1 5narta¥ bew 
fassR, tiiaat¥, a^iaR ^iJsscaa awjfa¥ bebb faaaiEaa 
faan facao ca-c¥® am fasia atraifa¥ be® *ifEBa 
afa f®fa caeica faE¥C¥ i®fB ¥EBa, afa ta®R 
tiB ¥iaa6i atfft aa 1 ®Ea i^R®a faarca 
faaicaB ai®¥ bb . kail ai¥i^ ai?afa 1 fass’caB 
facaa® afa fasra aKaifa¥ be® br ^b« fac¥C¥ 
a§® ¥BiB aw ¥Tca 1 c¥aa», f®fa aa® fasicaa 
C¥Ro tii¥fd fa®iEwi ^B®a c¥r« faacBB fac»iaw 1 
oiaiRj fa«i^i a"»iE^ 'aia ®r t*¥^a »iR«a wf«E¥a 
cac¥ cafsa aa 1 

»r^nia aiEBR ai ^afasR cwaiEwfaB c^ed'O 
¥aiSi acaiwi fa®R cwawfa’ ¥«!{:b science 
writing-JiB aca science journalism a? fa®R 
airaiTaa®™ f¥s “an^ai vieb i fafm ¥^q!ffiiB •« 
facao fasifi® eiiEwiBai atafait» fa®ia ai«ifa¥®i 
^® araia-f®fB¥ 1 fama « asfaa c^eb cac^a 
c¥ia]a f¥ ac^ ®i Tjicb cotf^aaB ¥eb af®Eaai? wai. 
faf«i«S fasRf aiaai aifafacai ai¥i^¥ta caeai, cam 
aaiaial ai fa*i>^B¥B aSaiaeif a-sics^ 

si9T¥ tBEnifJr—in aa^ fa®R »<iwifa¥®iB »i^!Ea i 
caaiE^ >inaifac¥B aifaa a^i b?5® be®!! S^aiSsr 
tua^ fji'S'BT e ft«ficB ®fa aam 1 c^S fscaj 

Birctsi f¥Jii. Bi¥iaa aif^ca ai ¥fsiEa anEia f¥ai 
c»« faacB saKaifa¥E¥ jrwm «»i®as (wac® aa 1 fuac® 
f«ica tea ¥na aEa«S *r®!^®TB ocareq« 

'oK¥ caanr awe® aca 'iia cwaia f®Bi caa ®ibi 
ai aca ecfe-“C5iaidi c*r—^^’ naiacna acai ¥ca?¥ 
«w®*ai m a?ia 1 a-®!® faaia Sfata »iiceff*iBa faca 
aacaa ¥iwufBiE® £a®ica cuar acBca ®ie® af® 5i®j 

^nilBE^a C6CB «IT®«a$ af^EBEB CBf*I 1 «fl¥9q 
*ijE«lf5raR fBPaa®^ tji¥ai awrcaJr i wsraiaiiEaa 
a!®fa>aic®« tua aam teca i ^lE^fa naa c^cc 
efaaiaiaaE¥ Jic5®*r « a®# ¥Bii arfaa ^iraia^cBa 
teal ®iica I f¥S| c»i6i ¥Bc® aca ac<Ji>6 sfran « 
aiBBR®!! »iE9r I ^9[ m fB*f?il® aca cac® «ttEB i 

fawica cii¥¥EaB ¥B¥i 1 aaaii csi5 1 ^e?b 
^ncawfii ^ii® 'Bin¥ic®fa¥ i aca*d ¥eb 

<^81 «ii¥f6 aai Bj ta¥qifa «a bbbi ¥ca*r \ ®aj, ®ig 
¥wi, Wa 5i«Bifac¥B w5e® btct® cah 
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WI <0 ffWR 


t i83S 4«('55 >!WII 


« 9|«4 «n¥P5 ?« "felCW I ▼««! VWltl 
•rcsi¥ Pit^ sjwifTV afaWTPni 

*JWH «wi»ik® afefffai? vfm ^ cst'^ra 
aw«t» 

f»I’'IW*l T®tif CT TWCW fW’?® ?W8{ ®TC*ll I ®CT 
*nnift c®i ®»ra f«iwH c®'*r^ 5C® 

♦nnsj *n i *?twi ^ c¥h« ^T-sfeiv 9\mn 

nU 4kv f»r«(c« 5« mc^ "ei^ 
avT*i«9fta «c;n5Tfa®ie bi5 i jics^ 5]T«m«> aiisv m 
cuam ®v4 5PJ iji I vic«5 «iTac“ia«wa'9 vjtsi aaia 
aww «i!Cf, «is5 «ir‘5l»iv ’si^fa £5r«(fc9!f<i?i 
ma\ cfi^iar afw a^n^w'sit^ a?® vn?? 

iiia< faaiwi af® ®tfl «i??a*i «wa5 «ncv kwa 
in ^n<3 ^»F»r 5cnj ®t« *iw ^sa i fac*ina 
«f«i5 ai»na twin wca^ b?iw'1»i 6W, ait*i»i3.*nfl. 
wnnnr, Jiwisinwa »nn®n c«nw cwisni^j mU T^c«i^ 
H\ f*iaH wnifl af«pn5®, asflBsnq ai «??WRwa 
a? ▼*! *»i • 

arw’na^ta fnaiJ! c8t^¥oti J^iwa 

fawai awfS »flCT ati? i fawn nif?®} vicv 

n«w ? amfa® faa:n awi^ fv faain mf?®! ? 

aHnw, « aaleRiwi faain aawa 

»nf5«pg.*> nc*a5i®l® i 'O'ws 11?®^ fv «ii*nOTi mH 
ii[«iii ®f5® ? fai^ 9i?a'?®i £«•(▼ tn vn®! c^inis 
aican ? wifiiafS j-n'nf awl fawn ca^iwh c 
»i«aif«Tar®i« «if«a»i cncv wiia ncn w, n^n nnul® 
waiB c®1'^«i-wmni c^lc® faa5ag£¥ nwawi ¥ci 


ftafi® ¥w« awwft *ni¥ cn mm «Bf4 ?ca| i 
5nc®« if«K¥fl cm?™ lawn f¥W5ii* niCT <fl¥W afB¥i 
sf*ffw[!wa a5w^ c«K¥ wnai ¥£i¥¥cn fnw cam 
^Hffsrw I aifs mwni -a^mif^ amnini 

•nfa«®w f*incn Tn«r fawn cstnia n^n i«¥ffi wTn^ i 
am am vni n?w ¥cn nan «nlc® 6 ni»i; 5 f« 
aw I na® a:fisi nicni5.®a»i i?«iii na i «icn¥ nnwl 
wni am awm®! cnma «sni c*in¥ «ff® ®a»i ?c« 
•figwn I C¥feai f¥f¥a g|['5rela n^nral i 

n jcma nai mk 5® ®nfawin asnia a 5 «S n ?11 
anns onmu ®ni nmcacna ¥«n6i« feannla i 
¥nn« «)f®fa® ®ni fare® fnw cmni ®iaiffFs «nlan 
5W acv? I van® -ai ®cnw ¥a^ar®i asnic^ s^si 
¥131 can I »ictr:b« cma^cv nsiai nikva ¥«n 
®iaca ^ 1. aprfra cw^^ (a«fta C¥i5j aacni ni^cva 
¥ni f®fn fnne® aicasni f^cnia *n5n a^ ai na- 
•ffaana wm 5ca «ii¥«¥si i ai^ mama 
mm 51^ ainwmn emrwa aiami • warn fawena .f«f^ 
®ni» viinn nrt¥fmc¥ mac® ®ni « ®cqj aania 
mnn fmfma ^fm maw caiamfa mf® cn^s mim 
ca caala^ c^im m cmn, ®icm Sine® cmnia aimni « 
nan®i cianit wm sii?» mia ®i 5c»i5 ca cmin« 
fawn aani^ ![ca ®^a mf^si i ®ia mm ®iaTa 
'simanim ai^mia fmcai micaifn® mia(na®ia araimn 
5 ca ni I ®ca m^fnf?® caifa ma< miattaicaa aiCTm 
fawncm fafn nif 5 C®ia neap fn«nca fnfmta fac® 
macan tia cacm a^p fawn warn mia cm ? 


“maaicacn aia 4f*n ni«ai am ni ®icm amin mac® cnem *ff*iiam ®iam ca^i cmc« fac® am i 
mfaca mica cafe ca^ ®i8m mim, <a^ m^emfe m ®ia nannem ai nm ®ife acm «iimcm ana mca 
minm. acm 5w, acm nifnm, acm cnmi, mmfacm ®iap "a4 mma ai^n, aim mmfrcm 
maiaa* mmfacm fawR mcmea «iaia fn*f(? caca ®fai 5^lnm a®ie®, ciemea fmea ®iai®l® n^cm® 
fR^ ; ana mmfacm miaw eiaia aicm ajcn wama ^aaicm c^tfacm amcmea rninn atai aitaH 
mnwi mca^ wcaa ^niai 2®al mac® acnem i” 


a^ffBRia 





^r^STrSRW f<«RIC«!f>-siIC¥ f^iriR II^I MCV 5«?5C®5 
«r>Kfl vfj;® aw si'^^ ^cafiWH srfwsiBa i 

^Kaw f^w fsrai ea'*nwW si’ju «iWcsia «ik5j 5 
?cafaa i «wafsiia «Tis »i"»fifir® ‘®55c«nta*ft’ afa’fi, 
aic^a»iw hiB ^wifirs caaica's f?>c*u^!i 

awimiw »!*»fiTw<s gurRn* ^antjf jqnfav 

faf®ei cfi^iwa jirw iawfw aaw zi^tim 5wc5i 
w-Jia fSRa Jiwj fier >iFf^'5iawii?l i 

aw aiwici^a cfi'jfi fasii*i-?aw¥ 
aw ’nf5'8i-a*rai5i ^cai i •jTn^ra k'jSla »R’«!!| 

c«fc^ ‘fa«R f*iHiiiisna afs^sisa sirr 

has fsroa i af^^psiscaa a^icaw 

(flat a5S(i-J*r5f^a ^{;*i Taarws •iw w iflar 

StJscf 1 ‘aw*ffi’ *(fa¥m 
aY®w:*(a ifil Joifii'T aa^Bicdi ma ‘NaR-a?»)i’ 

5J5 f^CTW a'<nf*i'® 5cacs i al«psj «f«i»ij taai^i 
t^ca Mf*i wcw fj! I 55ia ‘fa«RHia>!i’ sea sun liijuifg 
aa« i^R cacjiw i in^ aa« fstwij 

tafiT facafacasi ca, fawiwa 5 ^ 5 : faaa^sica« 
aaa vai 1 

afwcaa ai faaR fs^ca ^si ^nslv Jirfa^j asJii 
’^cawsi 'Swa awi onwsi aiwa^aa, cn5i4 Bfafft'isa 
'aa^ aata^iR 1 aalafint aiaaj fawii fs^ca ia caf»i 
cacaH I aiwi 'siara fa®iR'jnf?c®ia ona*f area 
aiaia caia ▼fa aatanR ^la ‘fa'B-'*f!i 5 a' a ^8 
a5J?i ▼dficajsi I wwt'asaQ fasR fjica awaiia 
ceiaia sjcaiai laa^ Jiaa ac^ jjvSi ^r fa. cvaai faaia- 
awaicar^ f®fa ‘?i«iai‘fl’ ▼caf^caia 1 <$ 5 , f®fa| 
caw vfa aiwi^swia aw fa«sR-f«f? 3 v CBi«na 
¥f®caa ai^fVBft I ’Jiia wai ‘»fBT?®¥ 'jvr' ^"nf 8 a 
®iiw aiWBiara wa wr fa«na*f«f^^ afs^ 
?Mfaei aimaa wai ca^» •wa^'ascaa fasR- 
f«f^¥ asai^ '«iani' a^fSc® sr c^tcafan 1 « 
«wa aai-gcan a’^fsaia '!«▼ faicafacaia ca, 'aff^ 
tasR-ai'ftca^ ^a caiaia gcaHn*jf arfBaii, aifaj^i- 
aiaaft cji-»ta ai^ ▼fac® mfi® 1 cva»i wwia 
'^Wa^ PI aiai^^i ?tai eiita 1 ^lai ‘aww' aaf 6 
•romR -^isi fafaaw iftaia ▼acaa ca, aanoaicaa <« 
^•w CVR aifrwcaif* fw ai 1 aia'ft»jw«i 
t>»aii oif»ta« fwi <<A ca, fafa ^a aw^panw 

• af*ra iTt^ai 1^a, fst^ra a^<(T^i-70ooc9 


fa^a Jaaifav ataaaia vai, aRR afafajisia faicai 
^Sw faaa amaa ▼ai aa«!“r aFcacaaaaaw 55 ,**ra 
'oiara 1 ▼ica^, ansi^ «a«ftaKaa aaas'paR's ca cvaai 
fa«Rt *tieai am «} at, caiacva faaar aiftcia 
af^araiae «ifj ▼ai an 1 

aiwi fa«ia*aifat®i aatsca afwR caianfacaia 
aicas^*«fa focaat, <^18 asai fawa, a»fa aifiK«ia 
011*5^ focaaf'aaa 1 fafa •35, aigei *if«® teaia ai, €ia 
aa faa aif^ai-aca ^aifa® : ait ca faaa facat fsicawa 
arcal aifacaia faaa ata 'jc«icaa 1 . 4 n caraia a^? 
caaa ‘<aica. caafa enca ®*»wa®i 1 aipaf^na faeia « 
a»fcaa ti^asfa faaa faca ®n» 6 ^ aifaai !^f <6 vea 
cacaa 1 ceiai 'fa^ica ^(jai ^aii’, ‘aiai-^aV, f aacaa 
ai«a' taufa aacaa cvr ^arai esr«« aiwiaifacai cat 1 
®iRica 3 a^otat aiwa=i*acaa cafia S^sa-aiaa' f 6 c^i ai 1 

fasicaa faaa faca a^aica au^ia aiaia at. aiam 
•fonfsai ca»K^ I fa^ ca >ia at o *iB»ifDaia aifaai 
aat c«iaia acsgi eiaia 1 faoicaa taafii aai aiai ww 1 
caaica ’iifaaifa^ a a, sjaifaa fa^fa aiaia « aai 
iiaa •aa' a;ia aaai aca nca ca, tuvaia ca aa aaiaa ca 
*';!? caa ▼an aaai aitaa s^a^ aiait aica aca*! ▼ac® 
aicaa I fasncaa «« sfaa *fiii<iscat afaiai aiai 
aaaia 1 aiai fa^icaa aio aiai faasicaa aiai, faancaa 
a?c®asfa^ai o aai-'afacaaaia 2 af«at^ia atsr ^fifsa 1 
▼ic^t aicaa ▼!« ca-aa caia'nai m> ’iiia 1 

am faoicaa am aa, das faoiai^aiaf, faoR 
aicaa ▼ii^c’iaRa oiiaai^ai aa, oas am faoica anaal 
aw a ▼ica faoicaa ▼«« c^ltca faca acn faoRC^ 
aia aRC^faaaii aicfa cac^ faca ^a, •nfaaifa^ 
■ic’aa ainspw cac^ caa aca cnaca aca« faoicaa ca- 
asai aiaiacaa nai afsa aca ca-aa aaaia faowaa a'? 
faoicaa aai fa« 5 at aiaca 1 fa*? aica fan caiaia 
afaca * 5 i]a^afa aca ?Bica aca, ^aaaiifl aca ?aica 
aca I 

‘Tfaal caca^^^a aa’ ? aaifai faoHf tea 
cacaa. ‘«jfa^ caca sjjc^a a? aia 9 caifd faa 
aio snt»i I fa(? aif?aifai faoR-cnaa aacai ««aai 
laaica ancaa ai 1 caai aia, •« »mc*^ afw^aa al 
acaiwa I , 

*aff’ ’jlaal m caai^iif? tt®, «a aa 





t H 


▼BW ni^cs •nf5®W ? ®?55—fw sifo 

c3>i «»fw® si*^? f^»i Ker, 520 jwjib 6 sn»! 
16 Ww ?^4c«ni:v «ii*r; "aKlit, ciw 

sf?® aT?[ni 5iBir»i ir ?i® 5^® i’ 

5iif5®i I wiiB >nf5C®i «IKR« yiw 
«IIE^ I >llf!j®j ^TH ««C¥ I 

CT'BfCT ▼•nJiic<i‘ aaiB 5a i fassi^-siifai^Bi c^Kne 
▼'^Ria op!iari»r 5!?i»ti^ ®iic» i 
5c»T 5?i;?i 5!i I JTsifiift ^•niira ^ c®^ a£?i 

sicna faaH->)'f5f®iar \ f<i. 'ocaei^ ac^i snc*ii 
fa«H-i»nf5f®!at i cifjiHyi® s^-ns^ia ®isii cawvcv 
aia*i!j 'aa^ wae® f^ica aia ca^amB a'li^i’fta i 

fpii^ afs® 5f® area; 
w-Tia csrara af^ia cak? wav wra 
faaaiwa 'Bialvia aFta apw i ca 5ia 

asqfca fasia-JJ!??®! aeic® «iifa fjrfaa i fa^iwa 
*»« aiacei'S la sia >«▼ aipia ^narai i faesw 
CTaw mm sia. are i ^laaFaTa atw t«aa 

¥ii‘^w’la *n«(afi i[wi «, aiaa faena-inil wftpftra 
^*f¥«na afsi-inaiai alika faaiiwa c*im ’iw i 
«iaii*{ar a«fs aaa traa i waiR 

S^vcaai alia caca 4ic6 1 araca ena<§ar ^fscaa va 
wii j ?a®iMe iai i ^^tarara sa^nit rein aiarc® *iroii» 
oiaimBF «isf fasspfl ; f^ilta scareaa bw?ic»t 
^» fvaTi am^^a i fa®iH tv.w ana ai caiar—oia»i*faF 
■i®fa oif® ai?a feaiafanc^ia «aic® siai^ aiiw i 
aire ®na wica acai^ arfa®! f^caca ®i »iai 9 « 5 aia tami i 
j|vi§ ca^S afa aiaii^ff «i«fa srcaatcv tawia-aif?®! * 
acaia ®w 4ia aw aiif^ *aica*f 

ferae® ace! ^aasifav^^Mmv} 6i$ t anaialfaca. 
fa®5R waa fac® area c»i-»i*acat aiaai ensH’ 
61 $ I fasarca cti^6i a^a, asa aa fasia-ceracas-a' 
ca caia cjaail aiaa acawra i m vara ifa faci^ 
crcaca 5ac®i aarcaa, <aref ai aiaia cisaw, via «i aea 
5 C® *nca I fasiia c®i tKav «n*fi®-»ia¥aca$ a«a 
▼flW I ®i$ceT vaasa ¥*»jara aiai cvraia ? awji 
ciaai$ '•▼Si enca i Gireev c«i anaai a^afiaia afar «• 
®ia ¥si®ic¥« f¥^ Bowai ¥ai aia i mm irMfav^ 
aa ^cetfacera» 'Cao your God fashion two* 
hiils without an intervening velley T m 
cawfac^a, -Can your God add Up two and 
two to make five?* «a ^ca aeice^^atva^ 
anare ^acaae awwl® i araiaf fwacaa aiw- (aeai 


aswa anaiae afa cana t»ra¥ awa vea casiwa »iacer 
®Tt¥ fa«R-c»r«i¥ a»rc« wen—i laaiiwa 

n®K¥ n>nTa ¥ta ▼••wia «i?i sWea rj*i¥«na aiew 
aacasi Htwieai! are I aif«[®ie 5 at®i af 6 ®$ai fn? 
c»i awi faaR-ait)«®« sra i 

’nf5C®ia n«j to Ta®d aejc® ms \ tn’l af®tt® 
fa«ic=ia a®i faca faseaSa c¥W «ia¥T*i i aafanw 
'siai « ¥fa®ii wf 5 c®ia nosia iafn^ifS ‘^ei 
aqacasi g.*a8®ica» ceire-fiwtaa ewc¥ aifasel 
eiifawa ¥atit^ «, cann-arRia mm wM n«i®re 
Bifawal 5cawa f®fR } m ■▼aai fatn ?▼ ¥ac<R ? 
aifmVf aa*! in ¥«n aiacaa ana Riaas?*! 'Ssra ¥Ka «ca 
'Sic¥ *iaw»f facers, 'aicaa ▼If'sarifasf Tsca wahassra i 
®as aifnrVf sreasfscv aercers, 'wfn am c®i 
f¥i$ wfs SI I f¥®ica ^la »i*nc=<^ viaHiBSi vacai ?’ 
feuca siaa aereers, 'cs^ ai afwa ac 6 ai ®i a®i 
st 5 I ®a acsi^a arena wraws,—waiana csca »i®i 
cecsi 1’ <« ¥fa®!a aafasia ai caiwc® cecacas ®i 
5c»ii «$ ca, aiTasrev area ac®ia aiaa ▼at® aa si i 
wfaC'Ma a®Jia®i ai 5 T$ aa acaa fasica i aaaifa®? 
ansaita aca 'a®i, f¥^ aifa®i arescaa ▼cSiaw aca 
ews c¥is ▼ai cs$ I eiaisa fnane aifae^r ac®ia a<iaia 
af®!^® aw *iica i ®i$ tiwFai aw aia ca, ‘fsTswca 
fatal aw$ aifaai i' ^r yiifaf®i¥ ^fs’ta'sica 
facai aac® ’iiqri caamlarcaa an^aiia ftfreareaa 
aiPF-wa sa—®ic®> 'aiiafcaa' sife^a aifa®i^r 5 * 
fs r b 5®, aif^w®ni acaiats$ caai’^faia $f®areaa afiai 
?iaiac¥ fswa ac®i ▼ca aiferea fscacas i aifa®i- 
aaiceri 6 «',caa ac®, aiwcacaa 6 iwdfc¥ n®fa «at a^'nal 
▼aia ^>ifcai$ siSivia $f®aiPia ’ipsh ^na apAsW 
fscaf'< 4 cers i 

aif^ara carea ceaacare ca ▼i«ifs®i wca, fa®iS‘ 
cerat^a c»i-ii«fts®i csl i maw faraia afa 'isia cnaia 
eiwi aa 1 fawis-wfac®! ▼•nsia wa cs$—>• ▼nt 
aerfa si i ▼•nsi mf?! fa®ics« aweri mres si i 
mi?Lf*r¥ fa®rcsa $f®aia ^lai wess ^hh$ "^f^ia ▼acas 
ca, ^fwfiB ▼•nsmfa^ faairsfcaa waa^fncacac^wi^ 
a®aw, canaa naai^isaFr wsllcsa faa^sareaa ac®i law- 
▼ulf a®awc¥ ^¥18 ▼» csaia \ «i*¥ aas £¥W^ 
a®awra ▼« ▼•nsi ▼cas, wi aa (De Broglie) aas 
•tfreeJa reataicfa mm ▼^ai ¥cas sas ticaa ▼•nsia 
caffir¥i mm fsnAaF^fti fa»r wanpafif« iwapmft ^f^ 
sae^ sifafam¥ '▼•"wna iiHWi tiw q faamfkwe 
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iiiiiavi*0i. 19^5) 

V»^SITI CT-WliS !?? I C^W ‘frissaj’-c^ 

mn^ aJt^w t®fi? w-s« Um 

c’PTfi 3isr^<i »rw ®«m 

c^-ss^ »»iW vwJi f 

onfswBi ’ll ®«RW ’F*^R!5 m‘?C5i'G af®ffe® 

»i®l fflW fWH-fsi^fli C®I’’IF9 JiSiJi ^CS|^ e|^fl«| 

«IKV 511 I C*1«IIP1 51*1 Sl^a 

«5ii wr*!®^ «irvc® 5s 1 

f^WplS §f® 5 TJl fRC« «ifC 51 IBIR| ^ 5 C-S ! 5 C 9 | 

*1C®1 t51Cfl tHWIC® t ^f®51C5i9 51S5K3F, 

fjwiFPifl 5i®KV ® ’Pacer 55IW ri i fsrSSsiC'V 

fjica ’c?f C¥© ®«r5in»i ceic’^^i—casi;i ci^'ai 
5i9i'»i ©la^Pia eitasi tiica, f^pcai a*««na ^la^r 
fi^rca—®i5tar !®t5r ji;r®fic5ia »tlac!ra afijiiaaila S’la 
aia^ii®! fsic® »nca5i i ata 'sii’ssinii csi-laaw 

aJcni-jO 8[5i ®i5cer eiifsi ®icaf *iaia*f £«fcai, aai§ |c«pa 
Jicap fii®6c5?a faawfiic’p fjica iiiaF$i iri^aila 
{dramatic situation) ’fbi« ^«n '^ercaa ai i 
«ii?a aft ’iiij’iB’p csic^ ^a[cai ca-annica 51 ® fal 
MfCBi ciiiwui srsc®! caacaa ca, aaiiBf caiai^fta 
®ife:ditfaiwa ^acjr aaifi* g'P srifaa iaSScaa 
Tfcv tufuca CII51C551 ita arf-^ca: faSfisje g'^ic® 

wnaicfia ©taim ftew i?w aca wrfijtatw: ®iti 
tas a:n9ft * 1 ^ gft aaiaia faraialcar faas a^aii C6»6i area 
arcasa 1 a»ii aigeri (fl a$ai aiaca ac5 ia 1 

gaf'faSfia aiiw) aga f^ei ai—« a«i 
erif^iM ca>ia ai??f®i’P afa faSficaa «t1aca m aSai 
®)!Hr*( vcaa swei ca-c*iaia 3rif^®i ^eri ai 1 
i'se^amesra ‘siwr^ia’ ^f® 5 icaa aiw^ia aai ®ic® 
hcwssficera *iif5®wi^i a=<iiai5i?a 5 a fa 1 f=»? 
aaif afica ®'r 5 aaa cafia <iff®5rf5i’P |f®5rc5ia 
’iwwcaa cak« fawsfirceia aa^w aicaa 1 iiaife 
ava aaw afea af*f fa®6caa tiaa Taw cerai c^ia 
aif«f:®iait^a »naH tSta oiiaai faSScaa effacaa caria 
aJaia Pi®iTa®i faew ’pfa i 

fa®5a pi'nc’^ iiaffiS fa'wa^'f wg. > f®f*i 
aif¥ cpil«|5H9ca vsa'f# qicnei *jigc® cwc^ificeia 1 
wa®i cifcpi^ f®fa difawa vta ta'ceifwaia 
^0 1 farwralfa aw onaiwa wwa oFcaaf 
faaiafa aw «faapi f»iafip ewf ac*»i ca, *r5aaf8r 
«iic*wfft afa fa®ecaa csw »«figw cac®i ®i?c«! 
faWa ai[ra^ ^a «nfaaa atat® *nBC®a ai 1 f^p? 
nvi«f?a«nc5ni anraf ®9 ^ecia afii ticaa tiail <Aana 


a^acaaca, sb[w 4 ^a ®iitaaw cafia ®itapfa¥ aimn 
as I >j) ®iifa®Tcsa caaFi*i 5 i®fa ^ Hcifawa Sfeaa 
arc?, catkins 1 caaa’iS ai ai’Pcsi awcaeiSi 
'5111 ^i5§i ®nc^c9is ac®i^ c’Paer ’stiaiagi eaw cac®i 1 
eiic^ceis a®a caca fa^iJa a^ra^ «nfaais 
aesa .fa, siica a®a'af 5 i a? f^cica aai» aic® 
c’aafiBccra aceil f«fa sjg nifa*nci 

!swfsc5ia I a?ia^ jjjq asifawitss* atai wcaa 
'lisi lii'Q (sicaa ta, faStJa ca-aas 53CDS aisai 
’iia ta-aas ^faali aiiait*ff aia fa'$‘n®rca wai 
fair ai aw f®fa 'ois 'snfa?® aifaf®ap ^cas 
aicjicai sicas ’if®! afSiiF ajian fat® aisfawa ai, 
f’PS^i gfS cacT aifs^a i <« # era*! ’pcs^ fa®8a 
aijia^ 5 jo ®iifjj?icBg aae ag^pjer ®i B 6 « ’Ptsa fa 1 
■as ’iB'o f!p caia ai5®a fa^ia-ceiav aacaa ca, 
faificaa csicaa aiaca ^raia atiwadi ’H?sfa5r awiS 
f®fa ajcia^a '^sf^ onfa^ii ¥st® cacsfiwa ? 

fasia-caa’Pcaa fa®ia aiai 51 ^, fa«icaa ci^g'f'^ 
aiai 5i| I ca^ acsr aif5®i^f*fia flpa®ie ai’Pi ► 
a af'i-Ti'Ba caia gei'® 1 ®i| oHaitai caca faaia 
fats 2 ’^ic®! ceiai 5 c^—aiF ^ic®i waia aiw 
facsS fasiia : ana 8ric«i cuaia aicaf ‘amtar fa^w’ 1 
a*(ii fa®R «icaa fa"'?! ®iai aricaa ai ^isi fuawa 
aaa «fK®B carai, 'sira aiai ®iai <«icaa fa^ faara 
iHcaa ai ^rsi faiawa fa€ls «at®i cerai 1 awiscas 
wai faeaia taac® eta aiiwiBi faaaa§ a*at^ ^•a*^ 
aiaai aivi caaa as^is c®afa as^ia ca-aisaica' 
aisaei >6iii(8 mm ’pbi i ®i ai ssjei f*i®ia fwapisi 
^if«c®i?i faaa$ caev aiw, aiiawa faas i^acaa faaa 
?cs ®^c® ai5ca ai 1 fa®ia « aif 5 C®ii fancal 
f<®ia-aif5:®i afs® ^c® »««1 wacari acai acai 
faera ai a6w ceiais awi ca-faasa aefi ai i «-as 
wawis aa ca®iM *ifs»flf»r® as 'lisi af»r acs®a 
®iw fsssia fats ‘aifs?®!’ ’psc® ara ®t?w '5itaart®iwi| 
fsaiiai ^f®5iC5i “Biiwii'-vaa ui.'s *i'^®^w 

wai cas I 

'snaitii caw afsi faaias^i >icsa ®rai-*0is ^aia 
4isi £®aa -^na ai, a»fa-6$i'e 4rai ’Pwa ai» ¥iwlS 
atii fatwa wcaa ®iii fa« *n' 5 ®Ricv« ©wa’pipw 
¥iw ninrc® •iicsa ai 1 a^a fssitas itbots bw"!!" 
’tiSii I cipaai a'^ip# anai ai pnvw fwitas 
gW a'Ti*! a;s ai 1 iWcai ewa fits fsic'i ci«ii am 
aiaf«¥«iCTJ »i»fa«{fa fawiiaa ca-gf* ca^i faaia 
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f as®*! 4<‘5*i 


•H^CV WCT ^I'S «|'® ▼» I >6 '•I'SUC^I « <4^1 

J?WR f»f¥ SJIff—»J“fCT9 m «II»£Bf 

w C4W ^P4 sn I ti’Rii f^awcv as «<«;« owsi 

®ia( 5ifat5 £*pc«[5» ara»i^ ^sisi 

T»WiIC8 fev|*fl'5 ?ii ?ll ?ilf I 

^KBii ?i??5c®w a^asi «iian I • 

4IWI ©ram I'siiwviift 

^ictni v«n £9i’«ii m fsi i oiraic^fg 

T4«w {BT'j’fsi f^ssratc^l 'a!£»rg csi'tjn fq^a 

f^cqcq cqw fq«resi i ^iisiqifi' ®ii$s?>^^wa ^Iqsfl 
H«i cBT^i acaw i am sjcaj ofa^CT^ 

oiq*» fqOT«ft q5-4a siai^ifa ci^qm asq? «!ctv 
wcB§ ^ caiqe^a q^roa qtqVl^pm J!i qfca i 

«iq5 an^ ai»q5, spi^ ajisecaBT, flaia onB>;«i tfltaaa, 
45i-a «iifq9'4i f©ai;c55ia cviqaw siai'a 

araS^q, »(T?a, air5«a?““tfiaq fqwiqla 

wlqq <3 fq»iq-aiqqTa;ii-*ii wqi canq q| qiwia i 
onTa nlqqtfaf^jv “^j^w acaa wm qaifa, caiSqitgj 
-fqqcaia vai qarf? m \ faSgcaa Jiao ®nqq faca© 


qiwa c^w qt cuai ?a fq, wqi aa fa 
fqc8« I fqajiqlwa aflawa IfeTa^P! qi ipRCfi fqssnqf^an 
sspi^ef cmcv qia I ^iw^, « fqqca Scaiw qi Nw 
q«iii fq55iq»iiT5caia caiwa c^r cncamu cqlj i 
fqeaiwa q“fq qi 1*F9i«?fq! oup: ^ibir’ faca ansiia 
fqfgaifl c«Tqi qi i aicaw55l*qa 4 faaca cq-»iatqi<fra 
qfH cqcsR CT-’^w «in cq^S mtiiiq fq i ca-cacra fq^iqt- 
aie fqaicqa q»fq ^^^14 Sqi^^q ot-otc»i fqaiq-waqi 
<8iiqi qrai, Scsqicqa fqaiq-^iifaai aiirai aai i 
qnsiFBraia ca qi«(¥ fqasiq-ajfaai afsa qj aia aiqwsi 
aiaq© aiqi ooq^ q«fq q-qc^ fa^iq-fatfacacaa ^?i3^qi i 
qK8H©raia fawiq-aif^caia aiq ®h¥ vaca acq 
fq®rqtcaa vsat fqwRigaiqlwa ‘<iifqai oipic® aca • 
qfafiia ¥£q ©lai ^q? q*fq ®im?3 aaca 5cq i* fasicqa 
qfaac¥ *fTfacam cq*ft cac^ cqw «fiqca acq qrfatam 
aiifsrqia i acq^ fqaiiq-qif^aj ^peiqal ^ca qica i qi 
aw dwai fqwq-?®??3qf a^qia c^qaf ?qafi fqwiq aim 
Bwilv fqesFtqa^tqqi qicqi-fqBsicqa a?sa an 
qi q!5)¥wa cBKa i 


at^eil ft^qtftcajq ssa^T 


aaia caiqeisa q^wcaa qKBjia fq®iq 
aqqi isqia tsi®! l©tq fqc^a csica ai «ac®q. 

fqwa ¥icq ai •jpipsq ©i q 5 « ¥ca 'snv^ata ¥ca 
qiaiawa ¥qi aa*}*! ^awq • oiis!Tt»ia BiTaqiiqa 
nmk ¥C©i atejiqi ?¥fqa aiica, ¥t®i fq^aia ®ii« jj^icqu 
tiff apja^aiq^ ?Wa qracq qataj^ ©i aai 
wqq'^a 'ssftc© fei© ©m «[*I6qif6 ^qqaq i 

¥¥iqicqf eqqqm ai^iaa <«¥ q^afi© a^??3 1 

15 aiga qa, ai^a wcv it vca q^si sairamt 
jrcaift sitqa ¥ai aw, 461^ 

©rom ^qqamcqa ciqisa 5if©«ii < c¥l^?caii 
«qa fq'Sa ¥ca5 ©lai ©iwa fqqa »(facqq cacv qiqmvq 
m qW5 ,-¥ca. cqif*i fasn-facasq! vci cq q**!c^ 
fqan¥ a?a ww 1 aiia «iiaw aitia^wTO am qqia 
caw caa qaa^rff awraw «qi» 

duawa ratafea q^c^^ aiwKfi aiq la 


q®1ff qa I qiWe qa I ^Rcwa csqi qfffcacqq acail 
^c©! sscsqi ^qqg scact, ¥c®i qiaiqi qg acaw.—aw 
acai i*«ceT qrt©i aiqwiqi qi©w qiiq faaipa raica, cqifai 
Itsi ara vaam wai c^wibi ©^mirta a® tSTWi^i 
aiiqf^qi cBiwa qavw, ciaai aif®af«® qi laqiw 

c©«i5r qi fafqca qficaqq vatei ajqqi^ qai^® 
^£q ( en«f qiai i?qq1c® q'^-S'qqiicqa c<K¥ hI w^la 
fqssiq aawa qawa cqc<?ca lua^ ®n qi^¥ qwne qi*¥« 
5 ® 5ica I jn^ aacqa aai feiac® caia^w 
ap rafffaa vac® aca t sifafacv aca^ caiaiita vacs 
^q’^q? fqesiq q"qpf aca*d saiqaiviaavwi n 
eqaiwa aiajca fqeffiqqit5:c«!B *ffei cviq^aqi^ onqca qi, 
a^qio ai^ca qi-®w fq^a rafacacaa qcq q^caiq i«n®w 
¥qi5 1 fq5siqqifa®icv ¥t*il’5Kq q^ vat® ?p*i 
calfBiv « catfarv qcaaai^v « oicqa qtcaia 
qavw I 


•mta anqq ^fqvrsi f’rtfaatqw. 35, ’itfi’it qtajfnw m», vfqqst'si-w 
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cwft ’fS"! « ?<35| 61^ \ 

jivfd ■rt*? ♦la »nJiC¥a tm m *ibh 

PI *nipfTs *iw C5cn aT«ii »i¥a ¥9 i 'siwia 
SIM 59 i«SR C^W aw 91 P^Wi <3 I 

C9 ca9l «IPnt99 VIM St^WJ 91 sflijsi 9W SfCs? ?9 m 5| 
5J,8T® C«f9C¥9 eiqi^ 9CS 91CV I T9®1M9 a?IS6 5ft9>l 
5C9 CV9 ? faesfc^ia siwi 9i 'dies? ®i *ii^m9 
ir'n^wffcaF 5:19 stMMia ■apsi'si «im, ®i 91*51 ’iC'aia af® 
Jii^caa ‘oarSi 9?dR5 oii»rt«i c«i dica^ 1 aistaf ac? 

flSR, ¥*a?9ei!M9 C9C»r OIM«F WaT 919 'll 

s® afacata® 5a 1 

'j'^a®* fasiRt^ Jiwiawa ©acaifft dci a?awa9 
▼aia siMi ««9&( 51^98919^ ®iaa<i dic9,-i*8j ^na^^ 
•m (flafSi 53fsifa*d , sfwr f^l«s!a aaw 1 aKRi faeaR 
>11^5®! 95^19 atai di^ ta®Rcv 95^ ^ca, 

snf^ala vea ai^cara 9iw lied a«i shot's iiarW 
'afcwa 5IISIM acaca, ®i aik^a sjw fa«R 
53W arai 1 dwai k®n;:ia ®«ii 

9151*1 dfc, W'? fpdia, cswiw e died fawRPF 
25*1 dai® 9i«( ^ I siwia*! faf«F® a!i2fa»F,— 

'iiN «iiaf»r ®ia fa®iMa cvr f®at, ®5, fed) ■q 
alaw fawisicv n5*i 'vac® d'lYaai al*! 

59. d®fa<i»fl 91 59 asl9?i-f9al'^i 

aiai >i®ic^ a?®fA® vac® br, ®m ®ia d^»i®R a^jT^sa 
at«a 9<cai2 sito aflac^a ca c'vw cs^ca 
?®?9 ac«( liiT’fca cac® aiacaa 1 acaa 
afw fat® aiataa 1 <311 aacaa’ ai^sa ?«fa 

49^ ®ia wsn afacaa ▼aio fassra eeiaa'iaa 
f5aii-«ia9Ti atai man Sfp® 1 

dw diarwa aaw o afacacaa ca aas aaaia 
df?® aca dwai dsid faa® caia afaf® 
®ia dfaaripilj auawa fawcaa !nc®a i®fa—cauf*i 
'siiaiwa fadi-siaai « arieat^a sFdigf® 1 

sjI <3 ma^ siaiaiMa aiai aaitdi ac®i’af6 ai^caa 
afaa aiaiai « a5caif^®ia ataisR • '*>5 aacaiffl®! 


djat® aica faaua ac5®9, ^fafa^a mg,wa ’aw 
catvft I 

‘'^faaft® aafarg^ 6 ®tca faaiitaa faaca 1 aff^a 
aaffga acai^ ui'afS faaa-*^»a 5 iia sssca 1 

’jfaalc® dugi^wj cdifS a^a aca »fa 9 ffed orca 
faancaa veadfS caldalf® dcJsia 'sica d-iaaMa 
aiaica?,—caaa daaMiia faaia, Sfna « ai*i 1 a ^aa 
djais, <3 catfBfd aaic«(a saivica •’la: 

919519, S|S9 ^®9 d'BCR 9aT®^ia9 ^®nf'f • d'eft® 

cafiMi ^Pi, c^aiM! calsfsitf® aiRM afa Sf'sa 
<3 aialai aW 5 ®, ®T 5 Cst ^f«i9fc® dlawa fesfaia 
dw cdiaic I'cw awai ca® 9i 1 diaitaa ®tTa^K*i 
aaaiia^ 5 caw aiai ®k 9 aisacaa i 
faaicai aiyiai faca^ dwaf aaa ®i aeftta 1 fassicaa 
daai95ra acfica caaiM 1 diaai ^taa fafaata 
anaaa siifacafa ©faaia ^lal, wd jsacd 1 fd^?, 
®ia 9 caiaiaia d9i« c®i aiafav®! ai faaia 
a9'a®ia ataTara. a?sf®a awa aw aftaMi a^f fafaica 
5®i9ia d9K3 c®i 85 f®a atawa« af aawa c^ia 
difa^iwa ai5Kai 9a,-~f9«R JicBsa, jfsfa'^a, mma 
a?«f® waaiaiacaa aaca® aaia « a 5 caTf?i®ia aiaica^ 
aaitd 9 H®* aaanii.f5Ta e dial aaiaia, 'I'cai areai 
5isa I f95119 caiadwa ais^q dfS ddfS Biicaiei 
f?aica ^if^ca «itc», >ii 5 asiaaiPF 9*51851 vaaia d9i 
fasaia caiadail aa caca* caWf 915191 'aac® aicaa 1 
fassR aaiwa artiia fani? cdcdgca ®Kaf diaa 
^®»C9ii ®iaa dca £®TBiaia "^a®! ’aiw 1 wiaitaa 
OTt*i ^c®i f9^919, >«c®i Bfif«c®a, a«fc®a, a^ fata 

|I1C®1 51915lf9 l '«'?lf5l dl9t*l dC®l ca d9ia, 

dc®i faan, dt®i ’^f®’aa ®i ar^a wiafai? ^aic® *naca 
afa £9 an^ias® 8?*® fasiia ai9f9d®ia dfaviaf 5 a : 
fedia, ca«iw, 9Fit« fasiacar 959 atat® ‘aita 1 
aiafad®! ^Wa C85C9 f94ii9-c»iaa*taa 
955 99*9 '^faan dtw C9§i fa^sR caiavcaa 919 a aim 

99^19 I 


“ 91 ^ f 9 ina dta acawt 9 < ^ca rnacR i ®i5 ®taia ai^caa 5 cei fa®Ta diw-^dfii 
®n atacdii dia ddSi ®ia ^lf"i9, ®ia caaicdi, di'^rta *mi di? ca, ®iaia siaic® iiiJ? ^f*n . 

«d’9ia sngcaa a® 9-89 9aw 9f‘B® daa dia cdR dtt«i 9a 1 «5mc9 ai^a ^Wd'Sia c^faa 

aq«a a*t 9 W, c*i C8caw era®?! wiaa »” 


—asfteRia 



f 55 Tt?r snrtw «ftir ^?(s «rf%®rart 

*tt^* 


aiB (a¥"i'3Wt Bnw en5, H <«>} ^enj-a 

ns swii fBW®-a®ii«r® 5csi>^58f f^s wfB^i-sisiS 
5 !:§i*rt«inc #3 »i:«r ^ta aisari 'bibtb as^n- 
5i«c« ^!f S’fW'i tf}^[<?f hU ac<?rii"af«r sir 5 ®iBrc¥ 
®fa!a!i:»|J» ®i?i ^tcei ®ii^Ria si® f *i«?i 

fsfWw^. ®i 5 i^ afsiai ‘»f?a«if«i® 5[t« r 

B9II ai5»n IC5I*I5Cffl3 C^Cfl 4¥f«fi| IT ^^5fi ^v{CT*lf 6 
®i^w oi-sPH JispsT 5ca «fra 5iif«K®i 

•sirsiai 5’«nj|j a^^si capita SnsiH’j cacaf« sics? 

fliiHi cnsaf? siasac^a tua* <jiw«Ta 

ci^aiT I 

la®Ri5i^ sipBiHsiiei atic'aR “?iff .aissirew 

«m vcg ofiJii ajicar jibot (w 

c?raf, «sra ala'll «ircv « waf 

■si 5 C»r sn! 5 ®iaia a^fii carcSI 5^5 apiai *15 »” 'Sia <a 
si^caia 5 iw «fifa« ’I'^'f 1 waiwa fan 

“JHH o fa®if! afoana >i*ai'rj«-53T5a si<«n^B ciigcaw- 
ffw ®i$ ai®5ii®iaia keiR csi^iat ensjn srl^^aitaia 
aiff’i® «[f®®®i »)acai iiiw tsr^ic® awtB i eiraaeia'iia 
«5^i !W »ii?®5iaae ®iisnc«Ta fsie?^ aiin-aia*!! 

5i^aa »iiiia'-''n\'^viai nYScaf as^a aracaa acar 
®iiai vfa I 

1920 a^CBtw sumif^w ’acaat (Sia^ 
1921-22 aga^ oiica af»i« ^afnan 

“siaaV’c® m^efi^siTa B^aicsi c»fai caieij^ aa« 
CBtaia aceiiSi^ birti ais®!i-*wta:c®ja «ac® aasi 'siiacaa 
afdcaftar» >ica siia fa^iwa faaiS eac® aca«a 
▼calB ?¥’5 *tCT laar ait*i ®i^>ifais»ii ca^a si]^«iaia 
oiwai fa®R-f“iaFia siww ? csifevjw atwwa 
^*0*1 aiTaar CH*ftc® (1925) aiat« slcam-faaiia wiw^ 
sflji BufsicSt y«gR csilsvnei wccfc* f*fiwa afc®a 
«^aa fa?f® (Infantile cirrhosis of liver) >n!;«s 
5iai* a¥Tf«i® «i5aaai-aataia Ssaa apca asrcsisi “«iifsi 
51^ t«cawa ac®i’afS facja snwa vica aerfa® c«naF tua 
faaaai, laf? «i wc*i fv ®i ’isa'aa ?" 

w Bca !ii ?” wi6si«Fi ®iisiia sa fra cafacB 
•ifcan I <« ’I'n'f «ia®TiW® waia f®fsi aartafsi “w, 

fis^ ¥Ci ciiai ”« 

•nfasi^ ^ aaiffi caw vaat aiiaia ♦«:? jicr tm, 
(«viR <ff$ 5ra«i wjiat^ra carai ♦fsf¥a»«-5pafaf® 


aicaa*iisi»rv aawa «qaw c*n^^ TO»n*n sw 1 ®i 
aiwicv BnaiaaiR a^wa wcsbo bhw« a^a vac^ ^a 1 
afcnarfaq ra aia aia ac? aaaiffi ei^auR ’»aw C5<i 
^aam. ®Taaa aasiisi awwaa ^ *i»n^B Bfife’vh 
?Ff»Tvi®i Taifaaimay® ^is a?® vifa®iaia ®ifai^i 
G ▼mvaisf fra 1 

aaawiag «iiiaaiiCTi aa® s’siafd ainai srafifa 
aa «!?! opi^ai acaa^ cbfr awm af®aa aww 
casT ai I ®i^ ag?c 9 i 5 aifa a'ja aiwi af®aa ® 
cacar ®®a »aat ®aa 5 i, fa«ra a©:« iS®!if»f acarca, 
'SKaar asiw awa afaai^ ®iaial (aisfla acai anaa 
^tca^ aaa^) fsica aif® a’^^rafac® Baican aiaracaa 
¥w I aa*if»rca m <av ’1*1, fa®fa fra 
«asifa arm aia s’am? oqaiwa aw caa 5*11 
®ia ra a!a«ia «ica f»ica uiaffTR 21 2?[ ^ca, 
a^eaifeia '®ia®a^’ aifaca a"aiaa acia a»iaa 
cast aai^a aca caai aca. 'Sia ?tc® fa^si caiaifd 1 
f®fa tflaaia enarcaiiii reia 5^arca aaiceia, “atia 
®i«naf faaa 1 'jfa ai^aia acaa ?’ aqifa aai^a. 
“«iK®, t\ 1’ f®fa cscca acicata “«nfa ® ®nna a^, 
^naeia ®itaii ©ifiaca wfaca fac® 5ca, f®fa oqtawa 
aacai^ aaia aai ra 1’ aaia aca cafra liuja 
af^® fsc®, 9 ifa ai af 5ca <a$ csca • aiaa ®acai 
ait 5 ii®iaia faaia-faaaa aai aaicaa aiaw ««aaa!i 
f«si ai aercsr^ • acaa aicat "aara acae ci?af*a® 
fsc^B caac® ca»[a aaiW ®ia®ac^a a® af»w aifaa 
afaaw •gia cacacB 1 cal si^aia Tacal fawia faaca 
aitena fa| c»iaia ®tisna ^c®af? 1 facwa owiaa 
« asfsfOTB arc? aatai cata anaia i*ais[a cap? 
cast (flat aaa ®1 aicn aicai aica ®Fa®a’^, aro-aareia, 
str?si 8 fa a^|f® afcaia «iian fBfawi-aaala oai 
catPs enacari, aiicaa a® arfS-^ifS-ai-ai aca aa 1 
acaa^i aa anaica taat a®aSi aiaaiha ®ica 1 

vaaratflcan cnara itffaca 1942 v^^caa <aaf6 
’9ia*lfa aSai 1 ciiaia 5 ^® sicaa cwii^fa gcaiass 
a^anaalwa afarat®i faafaaiPia. ai®caraa «aTafafa*rii 
faarcaa aaia awmcaa ^ caca faaia arfaii a®i 
®Ib anaiaaw swi^naiicai acwf®ca 1 f®fa 4ia 
®ifa®iaca aaroaa “amaiwiaia iipsaroca ■nalafaanfaaca 
acia «wn*ia vaaaifa aiai«ii ^jia isai aea faa. 


5 / 4 , atftaa:caa, ¥f»ratai-7(K).n9 
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Biifii 4 kv w^Jtf snECT* "aqwmfg «nsii^ i 

WIIW^ «tiE8fRf<«I «r’l!’l f?C® hw, BSl*fW« *J1, 
oiwKT wm <im ^ibtc^si “aqawf^ 'siifji 
a?*i ▼?**?«, fv? ®nsni ^ la vicwi ©la f^rsnsi 
<fl5 f«w mrtSs ®*t« i” ®#J «niistia»i?w3 a^f “Sfiq ?v 
^iw*i ?” *i56v wiinc’Fa ■ntaa ^Tbi Jiwiia 

aww "«ii*i^i« oiiYsi '5n*is?ia 

SHOT •iiBTi? cviaa I *r® 5^5; ’ficwfl ©la f^isnsi. 

5js«^ pDB ♦iifaf*? I ^naetm ?jt5 f^EFra (aw, Wg 
«ira a^na'Swa cf r 1 C5f«iia f^^a->iacf 
sifaia cTis? f5«ia via«> csr^, si?^b! aTaei^ia oiwiw laa^ 
awifaaf® ^iise^w fvai as^ia \ cb!«(i ^ 

Birag ’vca cvww oiScv as?©?*! t-^wi 
ETHIC®!, icfi 5C*T ca®!S! Hq?-?®!! aiwi?*i’<ia a«nla ^iw 
fac4c*n I '^•a <51^^! Saw»! gT?i ar«iia5 
'siisiiB aw a?®ai»iiBTST «i^ia aiS'?Ti«iaia “aialafawir 
csiafa vw aFai >!gaaa 5® ai» 5«aef! ‘genu a 
ataac'o aiES^T! ^TcaafV ‘uncus’-iia afaacEs amaii 
a^T® ^la f!T»F6 sEc®iE ai«at 3ia»iiya^ ciae »Tai«('F 
Sap nfa^rat 1 «sifa cjicai aiaTai aaiaa atsacaa ®jtj 
ciiys) 'oia fwatql i 

®!aaa 1948 'shbi^ af©?^® 

asfta fasia afaaw 1 'Sia ®)i5^ica ai?! 
iiraai laafasr fasaisr-aif^s'casft 1 f®fiTl ^cera wraittra 
<51?® ciai caaT 'Sial iacfca siisuwa ’vraa' 
fsiai® 5Bi aya awawi fasiJi-aa^ta 

al I ®Ta^ VOT fasR afaaa a^rfa® 501 «piia 
'5c^i5T ai fepBw asf-iTW© «ifi ^itafNifa 1 aaa 
cac® ai PIC® ®ia fa®la »!^^a*i€ aTFif»i® ?8 t i 
ii<c«ia faaa aga 5i??ai »!C^«, wiya jti wg ^f^r® 
•laa®! JiTgiw aviwa vw ag aaa aea f^aaca si^n 
’ic? aaoi I 

fasspi-faata f©g fsiac® ai a»ic® aFaaia *rcg 
**ip afa^iaia cicia «i©aia 1 ®ii*na 

*iPT ^ « cgng ®Rni eg 5ivit af®“i'? wwii asfBr® 
©wcaiai Tsapi, CTgt®' 'S'naic^ aia^ia ff«i wc® 
^icai oigipii ®ii<i^ifaar •kmi f^aai gt^«i 

a?®»gc<»ra ^Wa cs^ gi ¥ca Jirtgsitg oiT©^it®^ •i’t^ 
t®*t5TW cacg pr«ai!t ©fs® \ ®wi, 

^c«n, PiPH, ggi a^f® 1!?! 5i5n ^la wk ^nric^ 
^i«^if®¥ siTg gi®«ni laaq iJ »iC9f a®a1a awi ^qca*rl 

*TO« C8lg| gjB I oiggfR, gwif^ 8rgit® 

aiaBfen® »ifa¥ign *itaat© ggivpi ^i^cacaR, 


gitldiwifT aaiwr a'SaicR ^aiil ca«i pc® *nci 1 

®?|Si?!it:s[a *rTaac© gwara, egesra *ff3ac© c¥ia, 
5»K®a afaac© off, fsifeTspaiisia cvala, caiffi^ 
pic® 'wyag ®ac ®jj»i$pia gfcar fsw grc'^ ay®"!^ 

gii. ai^aw®, »fflaTgi^6a®, amygan®! ai® a'5f®a 
••lyaac© ggiKg nm\%, ©<iaBtaf¥. vTSafT? a^f® 
gjg^® g® I aiisna SIC® gvBT a»r8i^if®¥ ■!¥ ar®®!! 
©lara'S si^ ¥ai ©f«® 1 ffaia® aia^icaa ¥ca! ®icjt¥ 
f«cg»rt «g¥ cgsiR £5Hia, c^fasT, £3*9, gti¥ 'cai©, cd^r, 
iflcaicaa, 3 §i<ii 5, nf««, c6fei?®»i!T (TwV), fsTCswi, 
aicaic®!®!, £aif®? ?(©a, £5ic59f a^t® aiwi^iara 
cii®y^a£‘ia ¥C5f ®ic¥ ¥cacg, c®sjtii f^ggiei aci 
>i¥5T tawH-faaa® air?!3sir®¥ «f¥ aia^® hec® ®T¥cbi 
®R! i f5T«Gal ai®iBTi®Taia <51®^® sEca area casnspi ©ica • 
p, »i4;a, £"aift«i, ¥31^. a'ff® ©laisialn ^2* 

^ysicv faer® ¥ca t^ic® fa*2snB fvwi siT^® 
^aYa I >a ®ica ®ian ■rc’^a ®iiitft¥Bcaa ewis! 
eiya® ®iaia§ ^ifipia® 1 

® ©laia caaa aiaia ai? f®wi fac-icaia sicsr p 
5Eca fsme^a ¥ca £®ay5T ®iaiRj ®iam« aif fvwi 
«ic® an^® ?ca •ac’^a 'csaW pia 1 c¥i:t cvist cbrc 
liJ «fca ®iCT y¥?ai laca aRSfi ®iaia caw ¥ca f«H ?«nr 
ail'®^jif®¥ “I’lf'a ¥31 cac® »fica, cas^ S^fuji^gra® 
(parathyrdid), sj^-faSyiPai^ (nucleolus, “^aiaa- 
aiat (parasympathetic) 8'$^'® * 

tac?a ^t'auyaia acai sifs?, :ipi¥t«, fsiija, 
»na®»iy, ®raiiga, aw, aya, «1?i, yn®i©a, 
sjawa, ¥31^ a^y® asyer® aitBii sria aia^® 5 cb!« 
heart m ^ay^^© ai i^aa sra ^gaa, Testis aic^ 

Sperm «ic^ 'a9¥'ye, Ovary ajcsf ^aii®, 
Ovum ®ice( 5«nyaa aia^ial aaWJT 1 'sicag 
“tion” p yfaiiyata *fya®iai ysFai iR® ‘®i^’ *R[caiw 
yacaai-^f'd ¥ca5 afaeiai i®ya g«, caaa respiration 
¥C«i •aan, circulation cicbI ai-ata^a, secretion 
¥£<>(, ¥aa, excretion oitef cisa, reproduction oicg 
a«aa,' absorption aica' enwia*!, assimilation 
5iw‘- ®((qS¥aa, saponification «iw‘ aiaiirlcaj?, 
reduction ya^iaa, ^ata ®iatai caeai 
cac® ’itca I 

cirgc^a ¥k» aiwi'siaia atf®ip ag cau^ia aia 
asyii® onw, casR—sjg^eswE. a^ii, ffcanla, ¥igBii gi 
sTiiai aw. ¥#fi caw. araaiiya,^ csicaa wy^. a?©«¥w, 
¥an®«p, ©aiil, ya«»p, »(eTaiT®i..’ai®, cslcSai®, aaei* 
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an «hmii 


[ B8«t A4-Sn W 


c«f, «wit, ®*nrw, an? a^f« i ff’u ww*! 

«*R »iTfe*nT'BV ®j«a •jfTO'S dil^ren®, 
?>I?PI?I OTIWf fqScsnfq*!, *iiwc?« 

♦fivfftfts floras *ftB»jp4 «jn5®lv 
C*fl®«r ^I^CSJfJieT S'ff® J^=^«SRWl aiOT" 
5CE§ I ■ntsfl 'sps^-a 'brjhi 

emw cfKW nfa^w i®T« ▼«! 5^? ^ snu 
cvR aimfe •iiivc® *i?w s^j 1 fv'f 
*iiis’ 5f tint one? c»rm«i5 »n:*r 

8715 5® =7C5 CSIWfl !»|S} ▼«! C7C® *1117, M*IS| >5fS- 

8715 (hepatitis), (nephritis), ’ oif«^5 

siJ^B 8715 (osteo-myelitis), 0i<gH«ffl-a7i5 (pan¬ 
creatitis), i^ai'75‘a7i5 (cystitis), f85!»is-a7i5 
(cholecystitis), aTscw? «»i7«c«i« 8715. (menin¬ 
gitis) 8^T® \ ®iCT “osis”-5« MmufTt- 
f59f® 1* '5IC^ 5K»i™ S|l5’7?!«l ^91 C5C® 8103, PIJR 

(cirrhosis), CSf|[7W9 wev 5!€51 
scoliosis, kyphosis !5®nf7), ▼9sii-^*cipi 8wctn 
«l?a7«ll fvwi ^9I« Olt^siffia fsjf W9 7®lff:5i, 
anthracosis, silicosis, la^t Byssinosis a^?« 
TtipT® (fibrosis) |®uf7 » “mia” 5® ssiaii'S! 


8^5 CTJR anemia, pernicious anemia, leukae¬ 
mia, polycythaemia a^t® CTTVios 5®ww w 
•^TtSl, ^h?8 Sf-»pi®l, Hahll® C»ITf5« 

’7f«l7T?| «l5rBlf77f3jt5i SITCSJ «lf«f5® ▼915 W • 

eiwi Bftanj (opthaimia), ifism 

(septicaemia) <fl9¥si 5' sreW fft5 »ii9 1 'ia' 
sicsiioiT^iitst mania 9if®v 5 P?i oi'HI'W 
csw^fsi C9SIJ1 schizophrenia’, ‘hysteria* a'fT®9 
afsrsRi fehi9 C5*di *ti ▼ii^ 'bk®ii i sionraw *19, 
tasi??! ift9i^7^6® C9«i “diphthefia’e on 8^^ 8C^ < 
f¥t7i f88ca t8C9 

«llT*l W ’iTBI 9Wl-f98tS9 5C9f5 ««7t WelOt 

7f8t5ll Wwi ®ICTH »it5l9J f*IC9 ®l ▼nf5 

®I9| 6*11611)8 t99l«l « 8908 ?»lf891 ▼119 891*1 

£869)5 1 )▼? W[1*II9 ▼^ll £7 * )99C« £87 ^71. 

aH8 ▼8WI «n)*l SIC9 ▼?! *11 I «[1*119 9® ®11C9I 

®ioii:v 5 « mim «ww:t e tsjTw*! i sic*i 59. 

7 «ft 9 fiaFt 8)997 9)7 a »ww oirc 8 i 5*«9 

C5I6 v)si)6 ▼« £¥H 9^61*1 ffll51 «IIPi9, ®15C51 

mvfil 9nc^9 9fW 59 I «II81 9)9 fieiR 8)997 00919 
)9C9F11 7^19 99199 ^l^!®?! 919’gl 05*1 ▼9C99 • 


*'9®1C¥ ffSIlO® 51^)l5C8fel 9C1 E9C® 5W ©Wft 9®J >*¥)7*1 9®I9®1^ ^9UV9C9 0iga)9< 

--£9C6 » 

®¥9 « )95i!*i) #®C99^ ▼▼1 919 ; 9)76 891 )«« I (8«C95 519 OiWSnC^ aRW 1 

^)99 951P1I fi^O ®19£8t®. )9«l*ft9 W^cm 9ieW«t~*»^«87 I ¥)9 5R—▼^807 

^8 )7i:®, OllWC^ 91® ▼9C«—<519 ▼1919, K*7 « IJCI I WHl f9551*0 l|8i:V f90fl9«l ▼£! 
t9)c<S9 0l^C89 951*1 •' 911C^ 8li)^l ▼£! 5Rt® 5R ®T1 ▼▼IICH 59It®l )ii®l9l I ^ 
¥HC*lij ®)9 <3 fiaRtl 9C9I £91816919”—f«W7W519 919 ( ®1R « )9aR, 1961-CT. ) 






n StniSI ^Qfll <47«l] CRIQ 

>JVC»T^ .lft«>f«l ▼Hsi I tWH fTflSRI C^BO ▼snfiJ 
jpnswipi K*n«rj i iii5 vwwij f^i^ii s:a 

iii'jcwiii 5$! sra*! wfan i 

* 1 ^ sri'ijwini h«nq-f»iw1c*ra »tc«i »«¥?$ asw 
warn OT ^\ faaw->ife'5Ri i 
f"i'PiSH »a5 new faw^^iw oig^ea arai *ii« i 
^f«5*iaar 5Wi >41^ viw a'st ^cac^ i 

«ii«n vaa ^iwa are^i aiinv^a aja i 

«ii«rc>f a 5C9I f»f’jii9n® w lai-vwc^a Jiwrwl 
vai am, »i aa i ag«, oiiaiws a® caw. "aa- 
ifgaiBi” am*af5^‘® awai ai taca 

laawiawa lav faaiS 'siwcar tw c®i»iTa 

c6«Si aia cjasa aafwSs wer i “b^ aacaa fwalcaa 
ca fawa aacaa a^ acaiem, anaiwa cw siao 
ii=ai<s Bi®m acac«, tawa® faesjcaa caFcc i asiifia, 
am ^5f-wfw car^aw ai ’ac5« fa®ia-T»i’asm fe® 
▼sw 5ia, 4icaa faaia faaav a^ aic® 
cBfai e aafifi® ?a, ca faaca aiiaitaa 
ca«ai acaiwa i a«Ti aijBjf, a$t^s! a'Smw 
awica Tawiwa aiai faata ejafaa caaa ail *ii'oai 
am, ®ia cac¥ f®R aiwa i 

oiicai ^ar aawa a|iBa ot^icaa a^aj fawa ®ica 
fegiacaiai i <awcaa tasaicaa iw fa®R e 
<5 aafafaaim aw?ta si'ja aeiaam aiai 
^a¥ caai ?acaw i Iwatfava fa-*i m <«¥ 

fai*^ spiaa miw va—eafa sriw 
ait®a miwa aaf®i « ai aM 

aaw fena« aia i 'aai?i, ’sntai aiai f*!-*! ant? caaiw 
¥ifiaal a'¥®ra^aw Wgfii aitaa a^faaa aSic® 

aiaw aqacv'" ar¥»»«a vaia *fw aicav ®n?i®ifv?, 

aicav ^ rfjfflca eaeai aia i «ai5 aa faaw fa^g 
anaicai caw ai5-<«a aw*S.«i'5ia aww » 

mrcflill acrntt, waawmwa caia-spu c«w f^g 
Haaia faasv a^ fvgJaa a>aa avifai® ts.m i 
faoiwa ¥ai aiwm asia ¥«® ?c»f ®m 
««!« a¥i»r3sft f¥ ima ^a, iia’iaam tm faaafwa 
m ®m fat»ia faa*facfltaca«a'« fawiw* ®aig,f«ia 
aw^a awr, aia « acai® a*fei c^am arwi 

ai?«K®i cma, *ifa*na «ri c¥ia aiaiw^ aate? caaii jaa i 


•al aaw mai ^aa mai facaa acawa i 
fa®RC¥ ffaajawcaa caiaaaj ¥ic® 5[w eiai aiaaA 
aam vac® 5ca, fv^ apam asai faaaaga ^faJ aivcsi 
saica ai I aaaftvacaa ®iHca ®c! 5 a aiaiefi aaiaa 
®ica avia vaaia vica? oi^naia »ai9[a« ai^ala as i 
=?f9ia ca 5eiiy® ®ica ca. ®i as i wiacsi caaa 
■IV aia?ra vai ss, ®ia a?*® «i«( awi5 vca ®ca 
csiais aia^ia vai fefe® i 

Snai aia^ica-G a®5^ 5 ea? facaa acsiaa, acK^ 
'Cvia iaarfav afsai aww vii^vs aca ai*« aiaaia 
5 c® mca I ®vfS ^i^ ca«ai cac® ■aica— 
’vtiisi vaic«( ®in acai^ vac^ ^csivisi fax^® 

>« ®naai vita i faas^fi a^^caiai van vai cmvi 

5[6t, vcei ®w acam vacer caaa ai"*! fai^® ss, 
i« aiwiiffi ®m ac^ 'jaiats i i«il S“*i*n atsi^ifis fv? 

SECT jfl I cvaai ^bt cacv am faiaaa -aawf 
cia’sia ^•iiga caians, -aaicf cacv itceivta fax^® 
^eaia atsai a'^'f f®H aacaa i 

fa®:a-a<{W^ asai a*isca afa®iara viaiflviJ^ i 
facva® fa®H e a^fafawna ca aa "siai a^l® 
aaia sii® vacs, ®ia vai Ta®j-a^a vcva fe’ip 
“afasiam vvia faaia-cei'sjvsi la^ v^jea vca aicafa i 
aacs ^Bicai ‘afa®tam nfaa^e acsiva sc® »fica i 
a<fff< fafcR ascv faaate facs aaiv oiicsimai 
s«H! ai^als I *fc-'afflvi^TBi<j faacs fawa 
'g?avi fac® -aicaa i ®ica3 aiaica a'ga. ■afa®rai 
awcas^iiJsv o cvavcaa a® d.^ia vai «c® vica 
max ca^ aa a® facasai vca asits fassia *ifaacas a® 
af®iicaa ca^ca viwai « asacaiai ^faviai can 
fac® »iifa 1 

<stK aacsf «iia mvW vai ^femacaiai i oii?[fav 
fa®icaa favm acScs <it5ic®i max a®ia®il fa®ia* 
axsra ®ifr ®ai <3 ®icaa avw a^ca facavf ®iaia i 
aixmi ai mai cvia ®iam mTvfav af®mv ai cvam 
nfacram aisrcaj ca ca5 via ^pi'^fa ai® vai aea aa- 
faawa. c>iav aicaa^ va cafm ca5 oifvw^i mica i 
m^ vpifaai p vaia vai viai ®^faap!a aisiai facs 
S»ip av facaa vcs fssiaa ssa vai facaa 
acsTva I ^xsTvIs siaiexi a*iai fasia fwivi® vcacsa, 
m m^faai tlcaa^ cafa sa i ’^wi auaiviais fa«w 


• ^ «!«'« fvfwv vita ^cav>fav, f^ta vtaa, vfavt'®i'7oooc9 
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'iiwa 

C9W1 »15«»9« lic^ *!W Stsai l 
•ifa’ini! avif»i® 

l®a C5t*ft« I »rf0Vr3 SIWI 

<oiMv ««n. gsJii aii^sa »»*i9 4iwa lai? oi"»i 1 
«is«a. c*iwi5 <fjwa wf’Sn - ¥?iw ’irw, 

<« 3<FS c»l«ll facing ®IW «?5^ 56W acflw^ » 
f^fes siiw t^isBCTi oisut’t^a wjjsj ^3ce, siratav 
iicafl Sts® aisscsia 

a5«n?n9H «n?iw c^t« £<r««! i 'a^ vm a'^nfw«i® 
'onaiwi £«rw ^fl«{5^<3 1 3[a«iwi«!i 

iille ««a ofi^i •rial f^sii anffl i?i, ^sca 


( 38« a4, 4«h55i 

*iB-*ifBafw a^iacflms aifl«ii ^ pi faws^-taaav 
5iWfa ai asai ti^s^nnaacv aiif^ a^ac® *ii£a *^1' 
ta«R C9iac»?a •a^tS as a«g siitss 

«i«((a 'feicaa 5«ai Sfs® ca as^ia St^®w jh^icti 
cjra^t ♦()5sc'4‘f aifigta c®ts« j 'a^ aawa ?.5ai 
aastsia e?sii fac*ia aaiwa at«j'?c«»a« awwa- 
fac^jaa ^lai aw fuac® is a'wcta, 'Siwi «ai 1 
fassR-aiwitav®! taaatO oiwiwa taw tana 
aia fa I caf®icaia vai, araf® ¥ 0 iaf»®ia ftfcaia 
aTC5«a faSi? injic'iifacaaa aataa («afe fwwa 
sri «Fwc«a I «tisa a^S'^i a« aaia sii® • ^aw, 
ac-atflvia a vita® fasia a^s aww ai isam 
S^ar4®i ®® aiigw. ®K® c®ia aw? ca^ 1 


«iNiU^ 


"a'Saja •Pi'e! cfaaia«'si^l® vma afaics awisw afta. !a®i ssiaafci afaicaaia Saa 
^fit^w £® f«fc® ta waia dian £a|6i5 ef^j ’?aa« fefaa 1 aiai a'Saia asms 
g?ia 4ifi?ca faaa f«fc®$ f«pw aicv, ®wi ^aae .«saaial ?c® niw ai, ®iw* aw 
aiaaalacaa ?aw aa faaii ?w £aw 1 ®iar fas® wn acer sais 

wpii5 ai'f fafa< ?« aiaw ®iwi 'an?! 1 ®tbi aw eaica aica ai 1 ®wi 
an ta, a®j i^s oi^Tc®! acaj5 ®i« ass atasi *pf»ica taa aw t^ptetw ; aia? acei ca, 
®iws ai5-a4 faaa-aimrcas ai fag «q? »i affats^s caca »jfai«f aiiaiM S^® ?cs fsaama 
«iai m ?w nw; ®rai aitas faw oqaiw saa faaia «are acs fa i®sk ®lw« acv 
«iia^ faaw ca5, oi«lia «f«^rt an an fefaafii^ ®iwa as 1 

JiilSC’i ataj ois{ia »iaic«fs acaj fssca oias® aw ®w acai 

fasw aai anaiwi tans cwaws awi wicaisa ?«, maafa oiiaCTs 
£«rws saaws sne. las aa^a caiai ars 1 apsia cans saaws «*is ®ia raw— 
awicfs a®ica i«a aw aisiiS aw ca«si. 5KaHica i®a aw s?a ac<f fats aiesi, 
oiac®« fsfw ta? cawai asi 1 aala « faa afsi tisi aww fa^iaala faams 
aqfcfsi aat® 6s »iia, fa^ saatfi af® ®ts aw ®ni a®K:a »jia aw caw»” 


•—s^ftBfaw 



Cvrt^’ 


«!lfjic»ws WOII »W ' 

55® 'nfsjws? *n CBIW ff? «!« ®!^5l»T ’PSTS «?« 'S^WCV 

5IB I ^ru'®! ilicw®!, ^S-iHl'-e 55»I5 »IlRIIiilCB«T-i«5 

t^SICTS f55ag,fwt fsiC5<3 66l5 2S^i«IV5I'a 

®R:® SW® f«fC® 5^1 ’«rws| Rl I ®I«I5 C®. f*t. 'm. 
5!reroK*J-i cviCTi 

2ll^»TW ®^sil 59t 5?I r 5®! ’inwis C^yiWI I 
01551f »nf5C®» feT153«l ^«TC5 “it 
csitfsfv 55im c^O'Q 2*rwRi BtsafS i 
amisfla sns«f®*F e »it=fT'i>5 « ^ir^i 
^siJJii^fef, 5igeiv ausH fa«5W>nt5c®ja« ^iwreq 
.>isi»iii I ®9f ojvfifl?® <3 m <rig*i^?55 

<i| msnts® I 5!a’fia1 e fasia tis6 

aiwi'sww mat wt?« ca esa^i 

5C5C?—®! fsiwo «jij:5n5i?i «fl£¥aKa ?a f=i i 

asjisiia oirceiiBRra S!«l an^iifs ill t i^i 

•^Ken faeaw ^r<5i<iBCVi amji'a i f«pq| ®ia ailtae 
aKsii fasaR^if^c^ja caf-c^B, C5i«nw'3 ag ^^<55 1 

Jimawa cawnsn ‘^i‘«iBna »iica«i' sreta axeii 

■^ikcsia sw^jrfJcv cirfs! vfijicsmBP] ^?iia cgi^i i 
aueti »!(f5c®ifl S?3aifaaria aus?! lasaiiisuf^c^is'S 

ii5Qarfa»na i af»®si5a. aicsisg^Rfg a «ataiiisi auc'aa 
C5’6(a aw?®!^! ®ia oafic«ia jwsf®? 

^uac6i iriefjFcsi I liil ®igi^ C9(«icafa 5if®gra ’,gia acsiw 
“ntiai 5ca atai i faesR^iif?®! siil5®j 
si'asi n>fw • Ji'gsi farg qgT is?i<Tt«iBa, 5R:*ia 

^**?a, cw*Jiei65f <3 sicsiasint ag.'acmi asiii 

‘fi tagcs «iRroT5 I siaiaf®®™ « 

EiSiw ^igej if»ficef« aiisiBit tagaRta aRBii eiaig a'ac^ia 
^«RC¥ siswTii ¥gi aiB ig \ ca-fassRt t«i’ac\5 bh, 
*iMlI*l Sll^wa ¥Ft5 £^ts£® BR ®IC¥ Jilf?®! ?aaCfi, 
•iiT5c®ig ¥g«rc¥H9t siac® esiWa^ier 5C® 5R ( ni 
i^coi 'Sri »js ®c«iRii'a aii^ ^c® awi i ai?«faa smjwiag 
a:^ 5tia¥ agcJi siif5®J c^ca 'a'^i'^*! ¥c«a aicjicit 
*i«i ¥ac® nTsafi“i<i Sfri5«*i ® acsiSc^ i 

^^®Rt,-?rif»?aaw5 “ncflii ¥t^ ai^wi afsr ¥k i 
taaia !▼ f»rfa ?’—a*w i l¥ fiata’ ai’sra s^us? 
erf®® 'cafs? ?»tfa’ ? ~‘¥icirfl s?f« feifa ?’ ak 
’wnw aRi fdfa, srorg «5[®-¥isiiii^ ata wais 

?■ ®ca ®Ri wnt Jjfama aiga, onaw c<rpw ai^a 

'26. cat®, ¥fnafT¥1*700032 


arre f¥ f<? ^gjin fac5 ^i^fsa i 1fa®8R ®aic®g C¥i^ 
■aas tiai aiRc® br ai 'oicaa efwiCTi acfli^:?« 

aimia aiff^i^ Bi^aiw aiwi fa^w^nkc^is 

B^ig w£B ?iiaf5!fa® faaa^feig iaa ?ac*ia g.^'S caeai 
awl©?} aw ¥afe i 

<«¥ I faaiR ^aic^g «iasiaaaH®i’® faew 
»iKaiff¥ai I 

» ^'blf¥a5ii « aiii?aag¥ f'a'^wiat asiii • 

I faesR ® siait^s aai¥ig >.»a^ kas¥ lEiii 
'y<4ia awa aaic^s ®iaa^®s caWc® faaiwa 
•‘’i^icerisa! t 

Big 1 iiasiR-^ita?> ^a^^igfawiat sBai i 

■^TBI ?as3R ^icaaai aac® 

®aaiafsa5¥ grgi, (aHa-¥BijH tacaiat 

iasifii^ ® Tifaasl ^caaai Jiai:® ¥Sig 

aiawi law ) i ' 

sia I aiaiga ai^wa ¥*aai o C¥i'^5®iC¥ ®ia® 

¥51 I 

W'o I gsi-^cuc^s ?a®R-aick 5Bai ai 

fas8RC¥ fag a ai1»4 ?[aa- ^51 f¥g »j¥ ® ®cajs ailw 
4W t'assRca tlaws ‘sisf, etaa «r»fa ^ca wta 
¥W 55!Ca ! 

^1)3! ta®RC9 ?iisnfer¥ aia^la wia wc¥ a®i, 
agy, si^rasa o »iaau-5a ®ii^fii¥ <«¥ caa®i ^ca Sa®rta^ 

¥515 tacgila®iii8!¥ sBiii i 

aiwi^iara aaa 53ialrg¥ afQ¥i 1aaa«fii'-*5 (1818) 
aaa »i<ani:«l faesR atflca^a® ^caf^sr i ®isag 
cac'!* aK0ii«iai3 ^a^‘os affi¥i£® fi^gfa® a¥iW® 5cg 
5aRHi .efiiwa aaaiaas i 5iaR*a Bt^iaiaiig 

>i"aittf® ‘saiJiV aii5®i « JinfV® ^aag¥ affl¥i 5cn<3 
ra«H TiMit afaw'awg aig5ffa®!5 e >iw]if 

ogwg >ii¥CB» ‘aaiift’ a¥i^a® aig sia ¥af6 
aKSfi fassR afflara aaaa«f¥ 5 c® aicg 1 siaai 
cunieissf « faaiR* aig«i1g 

a!f®9a t 

aifas fasicg wiaws ca*n'|® ca"C¥R ctfcas aca>^ 
awr <3 aw aaw nigsiii 1 sig^lgwa wiaisiwg 
aan ¥i«a <ai*i!i^ wwfaeii ¥ai5 fa®awaif5c®« 
aaa fj^ca aii® w5 1 ¥«*] ai'^W caaicif aiww spbiw 
waiw ¥iaa-¥rfsi wei 1 ®i, Htfa® ciraa acai 
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«afiir 

5i?:c<itfnai am?*® vies aici ▼«! i 
<*iM 5 i' 5 c<?t‘f 5 wi'' ffrev ’^'W 

5Silf‘^i^Iini»II8TCf« (f’ffii C«fKaTI ) f^iOi 

WSJ sf?[j <sim £ 5 Tf*i 5 ir isiTav s>^ia 

asjKir c'^lctM I -qRsiiw'^ c«icv 
e ‘fliiafc^g f^®R’ f f^ca fecH^wnii aai»i 

6»®!KE? I 

oi^s a^a^wa sjj^w fvg Ssia=t 

ai o aia >is!f^ c«rt> faesic*?! «irfa'^ ai 

?aari«i ac$ ta i sjq^aa >iss®i « aitacs^ai aw 

faeiR I ail m% aiafsilfa o am?ftfa TRaen’a^ ®ica 
faawa «ia?i!a « aia aca?^ 'siJisa i ^wia'i 
aiiicaa faesiwa afafi ’H'S’jff aacaFcai «aaa 
eiRia acai<a*i wl »iiafaar wica ta®R o ^isnciaa 
aH*nkv cais^OTwa sj^a? ©a«ik aTij 

aaafRi i « ITai^w aasiiw m oia^i « 

afsca"! aac^ ^aca, cats waica «fasRla 
aawaT ucaaaTaiicia ai sinao a^lsfataa siajaaT ailatS 
aiicfta ®*s caat«i t iasiifs^v ’ »rcaa*iRi siaRlav 

tav^tai »wicfti5sii vara atai * 151 ^ ^«ta 

’iiawa sn^a 1 «. f®. ais^iei afs'sf ‘aicsR la fsjW 
t«-faaica aianaiii t ‘oicaai* afavia alffia dwtawcaa 
awiarf^v «qaw avra tm « ci^aicaa 

CSC* caia«[9 ®w s^a ^lai^aia —bubo awc*i, aasi 
®!aia ah a»ai ca*! ^ai a® 1 ®iw aw aca wnala 
■ cafa^s s^ai ®i a® aiwi fawiaaifeaw '<iaFh 

fa^^icai jrajaihaia aiwi faBnaaihaj isaa 
ac^fl aca aia ▼ac® aica—-'Sw ai^a’ 1 
*r| ahaj 1980 wcv faah® <fiafaf cai^ia sifaca 
^m\ ■aiiaiaicaa, wiiha, eifiita, '|®<ca®, ha, 
caS aia aia h 1 ^bth® Scaacaiaj, 
*<B<w ai^a’ >31 ahvia ’ii^ia acail oii^ai h 1 
%\f\ aiija’-c^ taa afca csiaaniaih aa^lawa -atai 
a®w ®ica ^wia ac®i. acawa ac®i hwwa hwa 
atawa \ fa?®R asfla« aufhv caeir* 'Siai aiwaaa 
▼icia, t®Ta 5H!KS5a, antaai^i wai 
aciisaia ?a«ia aaa aiwha jahaaiBtcv fa^ 
vea ^ 9 K«, ^lai ahtafa ♦iihca awa «taewaa 
▼aow \ Si'S anaaww *}f^ ^iwa "nathar 
vnrea ‘®aa a^ga’-iia uai «iai ffcal ina«Baacaiai 

®kt ingwa wk%\ lu aacainwi 


«fawia t 38®a 4^-5a awn 

aiaaifav acara in?i vw ^ta ai—^al ^♦iBifai .heal 
'Sff! wm a'cacaa 1 

anaihv aiaia«re f^i afiia »«:a| ahcaaa c^ia 
▼taa I «« a®a5®i:p[¥ aw® *ifacafa® aa, ®aa 
anaihar aija vcaa Bqaapfta, ®«r^viah 'gfavi 1 fa»w 
® aihfam ('"KB la-aacaa aaa aat® *iicaa 
*31 (•I'awia fasiat ai a^hfaa« ^*iic«fa aataa 
"Fic'ea arai «naai aail waj® cmafs fai^ asfifaa ai 
fasiialai aaaac®i vaia aac«i aacsi a<i^i faaiaa wai 
ca® I a^aiw harfav e a»itaai\ acaaai aitol 
(•aaiaiilc^aa—ciTa aiaajaj-ai ppik® ssa aa^ial 
aiaai aihfari^ aww «ii«®ia i aw ataaaw 
pfao « h«ii fa«fiaw aih faaiah aialaai aita ai 1 
'^aaaifia « «ia1 acaiaiaian aaaia « g:aiaK8H®1 
aifsa® ai as«if®ar a^>5i Ta«ica haifaa- Mtaaarca 
a®ifa® aaca ca m.% aiaiaa snijaca eBrtaaaiw 
aaie fa«Raif*[c®w aiai®a aiha 1 * • ♦ 

“It is a mistake to think that only 
poets need fantasy. It is a foolish 
prejudice. Fantasy is needed even in 
mathematics, even the discovery of diffe¬ 
rential and integral calculus would have 
been impossible without fantasy. Fantasy 
is a most valuable quality.” 

ml Ifeis ceihwB 1 alii lasaiij- 

l®f?3a ai a'^^-faoiwi fli"*Ka fawH»iif«®H 
Bjsfca w^% ati swe® ^ican caiai^ diBiaaH 
hcasai aai asartH maai alaw aic®| ca 
»na*r taFa»ia e JiiwR aiw ag cna^Jii ^l>d 

5MW fa'^ 5nf5t®H caii^ •awil ai i awiet 
hew ai aca afastsw »i«r aail ®iei 1 aisia®iaw1, 
^jiaha laoiial « hiaw^a »nwR 1va>aa[ 

6^ca am® awiwi aaaw 1 

laaR ^iii"iscai »iti-^ia awi «i®ia «| aiww 1 
ag i®t flcaaa, waa tiwa waal ■afismai 
acawa « aioia » fa^g ®iaai crai w siWRHf 
w®l«. ‘c«areiw awef’ emoi iifa aifa al 51*11 
1555 ai aw <piTjw htf«(t i5aifsp»i« ml aacaa 
al ca^i®! awha fai whai *pa acs (caaa 
5la aaifit*® aiwi) 1 caawil ca aifaaw 
actR ? aah ml aicaa a| eaca mah 
•ancawi' 1 mi aifaawcai awfS *iiia aiac® 
ircaa fa^g ®w cal'i^siir fa fa^^ o ai «inrs aw 
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oricn ? TOC® ^ w»nciTC«r c^ww «<« 
CWTOI^ It ▼Bn tww ’^BBTl 
»nf?c®ni TO CBCv *nS!^ *if*r ®i «fR:® 

<iic*!? ®i?c»r ?▼ »fi® ? m wc*n Jimis®! «i«|sitf«c®' 
wnsiiMs !▼ «T*iF«rBi«i a«i^ i 
, ‘ WBBi a’«« ’RSf 

7 J*«n ^IWTOfB f^W 5 !lf 5 ®J 66 f ▼!!£??» 'llW 3 SIC»fJ 
dt’vfS SFW cpjsr trmt'g i ®ibT® wwiTb® 

•51 i«¥»pRi sn»i Stw«F ▼sf? I cspicsTi 
£Wk 6 fq MW5W l®5iaf«i i ®i«i5 ifs® 

siqCTa '*iT«ia'li fivHi’ « 'si^i^iwa 

?®jif«r a 5 ^Tef 155 wsii aB®Fi 

I fasiicBa «a*F>ffl ®FFa 


▼ifawraa ’Ksf ^*ilaic# w*iv w®iw 5i^^a*ii^ni 

pwc^B-PFew 

I 

c*iw af»F, fa»ic*ia ^▼i Itoi Ibcb 

ffcsjit ®iicai a®ia Tasia ▼aw fa®iwa 

oia'sif® »jisn^^ «ialJF 1 ®ica faaw 

561 e faesiwa jii^pbfi sn^wa ^a ’isi’iiia s^aiaiB ▼ac® 
»fiata BFI 'It ®na >in 2®la ▼awi5 

®iaDsa ^^a•f^a1 sj^aJFafiiAa ^*fi 'asiTO *FsnaFB 
i^ca fFF I ist ^W®fsF iiF ai^OT 1 a®i 5 i''C^ ®ii*iaF 
tt'^a wa«Fa ’iw alaw aF«(a, ca-waaFW *51 
?a*SFca^ ?al*iw lac® *FFca to 5 I® 1^^* **^*'’* 

tai®! ( 


WTO CS^al « Ce^«(^ 

'5It»ttaF 5F^«ifTl^1aTl’5I* 


1982 65 «na>& ▼ei^i^ia aFta 

<5il®aa faffST a®i'^ ▼cafesia, ^ca laH® Jccal^wia 1 
-pfcv?? *ff5s^ dfa'SFca ^-t^ie^Fcaa wfa t 
taff5FaiFal ▼»F^F®Fa aFlaTOi faf^er caw ®iai^ 5ca, 
wiiaFa 5 a aiW ? !▼? i5calit?TF f ®Fiac^ ca 
fafeaFa aawta a? JaH*i»F «FFa oiteaaa l^sf-'eCi 
fa®F*F Taf^er» laaFcaa cwf^ffb, ’tia <5Fia c‘ai»&Fa 
faca a^^tSscaa aiwa ▼ta^ ai^a wita «w 

aii3i5 ®««»F Saaifa® csFca, « ▼^▼F®Fai>il 
al'BF^ ®nw a®ia ▼ca fa 1 ' aF^iaf®^ asi 
cac^ '5H. ▼« ai^ai*ft ap^iiaa aw, cai^F-tf ’jaat 
wc^ i 5 g[ ▼« TOFi 5f*salRFa faaFaf ^f^® aifac® 
snfaBi F 'AC?*! sa^oa aaacaa '^▼Fai fasf—65 
▼F-jtJil, *iaaFt «itfacaia1 faasFi faaa, fawFcaa ®iiFa5 
▼•Facawa fasfsF® a^H*ifa *ntw« TO®a cf^ai'A 
nwa F 

'▼afFB cafaa «n>JfF cawfsTO fasFB •it5<; aiaFf®, 
acaa*nwcaa 51 ▼▼> to fawFala a^a af str to® 
TOW *FF; fwFH cafaw w^iw ®'a* w^Fpaa rIcp 
CTOF aiTO ■F®'59F-fa^f*i®-calac« f 

(W cb 5 ‘^fa^fa^’ fRfa»F c»ifa»F aiBF ▼wficw 
aala fawa nfaacaa «lff®?ial'e® awjw ®a*F wt® 
ca ▼acaa cc®ta ♦n facaF5 csfw »F?ca fawRFSi^ 

494 , c»i® ▼t»(TOl-7oooM 


»ic®iSf^iai a^a «?}« TOC*fa aF*ft— aiFFai^iaia 

c'^^tw fac« 5ca TOFa«F ^giaa sicai l■•■▼Fsna 
a«i*nsF aB?!i5awe® va5 aic®ii acaF f 

aiwfa® ®ice( a!?9FF®ia!?i faasFSF assiia ’^b'^ff® 5Wt» 
▼CR® ▼it5i5”aK»Fia cfwa'F tw5 1 'gtaa twiniana, 
▼▼a a^, af®®aBB, aicaFS^.'awa csiasilc® faaiBBiFaF 
5^f«f«a fsa-TOS*] cfc® cawFc® c»iMfawi U®5 f®’? 
^icas ?i55?t5 £aa*iF e ©t‘a«iF a® aF ftcsFF faaia 

fj?faa®«a ®F3 cBca arcfF® caf'a fasF w»ff »FFf^i?sH 
^Katfi? I faaifj aiBfaa^acaa aw ac®i5F caFJic^ 
afa?^ wc® haj w5, afa« '^▼5 aesr CtBFfa® 5 €ri 
SfB® aiR, fiffif « ai®paai asia to i 

5*ic®F <3KiFc®5 5ta*i '*▼5 ‘<nf®c® ▼wf'a caF^F. 
caaaifr jfbef, ajAsaFa. faaffiaaia aspaa aw ▼afFs ai 
acer. aFaiaa ai^aa oiraiE o aacaa af® ataicaia 
caca fa«ia faaac^ fa^ aF'^TO®i « ▼fJsa aifa®«F 
cac^ 5 ® ▼ca aiFaFa aFca aacRF® c»Fa^aF5 a*psT 
?cafactFa acer aca ▼?! 1 

faw a®iala 5f®?Fa fasFcaa p® ▼8af®a 
5f®tFaF BfsFcaa aacaa caa ®Tca icca fa®icaa 
fafTO aiaw aa aa cFFlaana^faFa aw 'R^iat 5 ca 
ac®ja caFa cKaftcaia fawFcaa 'CiaSF chf®, toJi aitjF, 
^▼$F aFFa^ fa^iaa aF aF^TO aiaFia ▼aaaf'^cV 
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« tlMR 


{88m 44-Sir 


VSW «HSII^ TIW aW Sfiisw 

^sw »iw®i I ^iwfa’T®!* •(Kqifii siwm 
’^wi? C¥^si fsjWfl C8I'^»itC'3! WCV f®fiR 

«lC*5ffOTlJl *ISfta f^0Sl^ ‘®W ’Q 

fsiiaR’ afam 5i-»n<fqis •tifa'5 ffcsttcs^Ji wwwb® ‘ 

'B§l5lrf# a® fq5Sli>W^^£,^ I SiW 59 

CT WBfil WSjJj, aJIKI, V^smvf, 5®?£®W8 

c*nni a®w «¥i5tgOTi <i®ts®ie8 1 

60-ii« wcv «4«sj855iws sia^ife ^saw 
OIKSI 1®« afKBfa CSllfBl*<F £VI8l8i-£»iaSJ1 

C«fC¥ S51Bfia?®V 87i:aT£6»»^5if<» 

£«▼ crsni^ii^' 8taicv 

SI^PPM fTa?S Strife® 5WCi I 60 E«IC¥ 80’*8 If-icv 
^Taa f«!®R 9WI8 aJif *at»iW ^f9 ^ta 1 »<i8^ 
•a^ mi ’witi 5t«^ YawR £B?«ic9'ai 

aSRCa i CSi’^t’P9I 85oJ»W 51WIS 

9w^, f5s?« >iwne B 59 1 ®w SBJiia aTs»Bi®i « 
kc8l9*l if 18 aia®M f^BlM (flwa 'Sl^lR gcTCl^^, 
«nf5W«, ail i^ifaa wi^wrtic’v cai s 
5iis?-faaR afoTR aa 70 wici'a cii ®i5j 
fawR ao-afn’FR iiu fig ®r® *« 1 ~*i{;®r 

£9W 11 EBafUCBlJI ®1 59 ffl! : fa^iSR e 

9f<5C9 fffSci im icf fassiciia ai'Si siaaica 

£%? £ifC9—ifi a®ll»ll £5!^f*?l iPR 5C9re 

OBSJl, flfSPS 50919 '®I1£1^ “jficacg ®lf«)11?l I JSRl 

ffci EaR'Jia 5S!59ig1 leistfeii fasitJ^g af® ai^i 
»niiiic«i9 5i5*t®wi ®iift5i iiSrc® iica^i f^i 95*119 
i*lf«iaR19 9lfif®c® I fl^ fSOSl £»I5l? f»rc9 

£106 80-ifla ficia ici 1 iD-afuiw wc*? 

ties m iw, ®19t fill 1C5 faeSR 95*119 «! 195 9I«|« 
oiinaim iraoi iw^Ksi caic®i si®~fi faiaasc®, 
!i aim^^c® |•••o^'celI5^^^Sl ■oitci stfe «ii 

ICB fifes, aiCSI £91119 *,1911, 1C9 CBJH 315 I 

f91® 5'1I® 95Ca f9®R ifliu 2l 11119 f9!SI9 
911® vww I >«lfg im WCigW f9®Il 95119 ¥1C«1- 
liw Si5i Hilli 1C9^—ec9 WRI g< sitei- 
119119 uMifi 5£i,i ficiia «i!i-h®!i, fg^R £i9ii 
( SRElf® m 5C9 ClCf ), flWll ^19, ®C1 fafsoi ( ffl<J9l 
cw ) f94Wi isjfii (cifsnlia £ici). 'siwn mi 
iiiic99119 Eiogfitin I «i9ij ®ii>rei9 «ifa£9iiia 
5t-<« «0*[ lfB¥lif9| «lli^l®ig £111® niESje 59lf® 

5<fafw enifpil Science To-day, Science Repo- 
ter. Science Age i^!if«r9 ^vtAi ict i9 nui 


fn® 11C9 11 I <« 91?l £91 fli 91W iwf91'f fl9fl® 
f95iltl9 11®l 51i ’9C906 UilWS CFil95pif llia5tlf 
^gfil 91®"? ’FIR «?U 1 

Wg niiffi 'll ii®£SJ iiii 5C9 innaiTi wks 
IKl 70 -i«9 £19 ,£lClf \ 111911, >a95J®n ( 

®1C9 ^9IC®I ), f<®ll € flSll Ilf, ®911Ii9, ®l^?9 
il, EllffflBSTl ( ilWl 81*851 £1CV ), tfiSl 9$ 911? 

JiiiCEi siiii S*g aiici liiil “ii^ica” I [ afS iim 
®ircai oici’F ewfia? ici^acag faasii ifaiw wjg £iii 
E-stK iRDisai, fi^g £iFvp *19 ®fi 110BI9 ®nci^ ■ tiwa 
«lf99fKtia ®I15[^1 lEikl I ] 

Ifl9f9 nil afSa BfSBCl £5119 15<| 9^91 911 *111 § 
i*f$C9 I 

ail iiiia ifcviifu ®£iii iBit® iHRidf« 
i^si ii^¥W9 f9®i£ia ®ii-®^ smic®! (fig^i emeu), 

icm8!l € 91911 I «llfll 95ff® ''e'f95^1C19 CW9 91:906 
9flC9»fl I ®C9 8!C19I^ IRllfg’F 91^1 n¥CBt6 fl®:! 
«rlfa9¥9C19 ^IC® *11^ ifailiflR «1C9I1 fTllI 9C9£5, 
ifivil ll¥19 59 1 11119 ID-lftllt 

gfig f5B «11¥ I infll 8|;i3l fisiltl, BflBl®®K9 
8i9i9>nf9¥, 8 !iie*f ifesi! i fi5¥ f95iii cfifasigi 91 
IClR^l 19, iicia 51'^i-tcill in®lff® <3 911l‘ff®9 
I'ofca fl9?i I f9SlllC¥ Jil?C®9 3)lf9¥lilllI9 019 
«lflC9 11 C9C1 lli:B®lIS 1C5 flflC9 £90919 8911 aWW 
1 «| 1'51 9I9I9 9511^1«flc® I ill 919l| “llf958Tl” 1C19 
1C5 '51I1K99 lffl59 lffe5£5—®I9 C1)5T I3|«( {[Bl fgsSR 

®iiW9 111 . ®iiic¥ fical m a£ 9 ii «a 9 < fwi i *fl 

£51 llfa^il £5®lig 9511ife!| ®T| lliE¥9 £¥®19f 
®I£19 ff01 ®r 1 ¥919 (81) ¥W 1) ¥C9 f9®IC19 llllflV 
a£911 0 SllfRil ^aiHlW <:9®Tfl*|i’^f*6®5ff IC? £®mi9 
IK® l^Jl ®I9119 iail® iftolts I llf9aTC19 «*5 9f5|ii 

8|PT»f| 1982£® f9«ll lf99OT9 »£ff®5lfl9f flfSHCl 
1¥5T ¥9C® £lC9f^ i •••f9«llClI 9'nil®l Cl^, aif®fcfll 
«|iE119¥®l £15, fvif lli¥ lWIftl9 >515119 

8i{C5~®Ti^ ortic* ta!5 ca*it9 ifa^iifi aiiiff cicuw i 
I'Ssni *ric¥ f95ni6^f9 *«t 19191919 aiii S’^ii f 5 CTW 

‘# 91 * 959 ’ lfB¥l9 111 11 ¥9C1 5)^91 gci I . 

iif 5 ^j i^ff®* asfi® a9iL5 cm ^9fi<i»(*f 

^9*1 91 f9¥ll lilt f9fBSfl®I£9 l^t® 1K9 II I 
f9Bi!C19 (K^ ^191517, llWilf, l<ai*lf 96119 £ai®0 
f9f«S13®lC9 fllPl fl » ««¥6| ifilW 5|911# 

5C9f5»l I 1® f«l. Ill 9C9 Sflin ^ f9i515ii 
'Slffllf® 115C99 •ft91*Bfil9 f9f«ll ems g® a^ tsvw 
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i;«TW W5 ^ ti?: ^<iW5 

£»!*R JJ5F5I arpi OT«(i *}Ta af®T4® fasufi 
siwj I aatais ®ira ai 

f«rca 5I1T cnm^ 

»iwia!:«ia s^^ «i«f ’(f?! aw T?? i «]«k5 'A^i i 

-inaa Jis? W*IC^S CSiafviT^g 515^45’f c&S 

ai^W« ®55r ^£61f«iT sSTSi^Sf ceiC^F I 

«i«a Sir'Ss/ifsii sii^caa csic^ia 

wwafc* »fi®5ri a« !',«a, f^p^ica i 

a’!fsifi'i5®iwl ?!«jk5nc?:a g[taiia «ict i a^a- 
«f«!tar3 £af?i5fw «i:s aiT?®i 

c»ri^la®i!^ sR^iSsa. sla.'awc-ia 

wEicsiripi f?,5j£5=!a BjCTif.a, ai^s^rwciia m«i- 

a’^i ^iiifsra aa fasiafg-jiia ■q siiwaicaa si^aur 
sriac® siR<f •aHaacsr i aai^® waitia®’?! fassia aa, 
5'.!?5« sfic!? ^flc>i oia^ia Jiusp ^isrfi'T^ 

■■'■ssiH^ lawcai *^1 aFca ®afr airistw f^g 

rjaa^T CE!*^'’? « j ag car6 cei^ aaiarai^^ a?’5i 

■-Mr,5! siica ai'S'aw, ait^, »n!5W i snsjai^i 

‘.'^'151 -aifSs 513, aiijwi ?a®iC5ia 

ci!n‘?ii!r-ariaf'i56-c*)iJ§w i arsj® « 

si^aih® ▼ac® ®«:>i!ir^a, ?a « Ta w®3b aTcafia '^fsi’ni 
awcf fa3i$ I 

cEi'ai cEica^i £3T«(ar i ®i^ fs^ra fa«5R asari 
^va csra^wa o sii>r»fcaiW3 »iisi3!>« 

5’! m^rcBj t'jiieriTaet oiiJica i <ac^c% i 

•■•aT?ca«iaw >&ii|5T, acsj’^ <3 ®iai? 

aTgfs^ai acac? laasi CEi«>('<f ausiw ’a*! i 

la®iOT3 faafl 51?^ *65rra ssK^aifaw ^liiTcv 

ar.? ii«ica aica^r a'^sirwi cet^t, fa^^g j:**:- 
epJi’y a^faessi i^sf ^lafa^wa ®iiT*fc^ ftfi;* 

51SIW>IC5'!?t CI7OTr5i5?g^«ft CeT^IS HW *FTScar§ 

'finals SirJIC® W^if S13 •?! ( ^ni^-SliaC'f'S f'T'T^IC^ 
saTii fTOi ^rca^i rfisi5i 5iisi»i5fi £=1^1:=^ 5 ^?'«iii 

£-ri5Ja-Jj 5q?t*rr) I ?*r£B a^sr-aiisi « 

5iT5iilaa 66?« <1 sn^caa sira^ £a£^c:6, ac-afo^ia 
cacipc?, »5i?a3 f«iEr3 £9t«n:ari ^aiafStaf 
an^j^a ant« wnic® aicasr -£a:T«!w £aa area i 
sms lar«rw?i Jiiriai ap i ^taia aa >«¥ ‘«»5rla?!’ 
fa®FPT3 aJj aiaciR, ®iw siEi^^aacaF aaiJi Sae^lai 
▼a fafff ai^Rsna af^wf’tsw feia acawfi i 
laarsicv ^arasr va 'anf® ®na aefsiirea srt^fi s^r* 
HW ▼awp “^hww" 


?«riiRs ©wifl earn C'a®ia, asHa^am at r<FR rw*!- 
aiiil aaar ( ®ia»rj ’ 15 «ib cacait c*i lia la> 2 i®T ai 
stia^fcaia s(i-»ca 5ii, 'iivaii s«ji:5r>^ asils i aikffsi 
£®ieiia^!) siiaiaTsAia «fl| ^Jaiitfaicas-^ aiBiuiara 
aaa®i aeif^ i ciairaja e\'¥®i sncai a ^6 5 B aaa 
c^R »i®i-Jif:if®c® £ap?aai!g 79 caraiacaa 1 a®R- 
sjaa^®]’. *;f 5 Sit 59 sf«', ‘siicafsta’ a>sri SB5ra*i 

^ac® >ifji I ’yqi « Bi!5as«ia ®la sijj;??® sniircfa 
siia*w[ 5 i« jjgeji area, earjiRt 4 C® ftateca ca«it 
53 ^iiarai t «if®aa eapst^wa al® •itear 
f»l £Si5 I £»PU£;i sRsfTvf. ona ®i3i®®ia ea'iai ®^c«t 
fasi^^a 55 ? l•■■ila^sl farg ©wai 

Ri Trf£Br cap 5 a ®ijsiia astaw aiaa3a®i ^lea 1 

•iiaifS aaii® aR?it ofstraa 1 ®ia 

fjiafsra fassR fa®i£?i« al®fA® £5f«ia^ tataiaasi'^®!, 
»rsn^ Sna^r, f>R«i 3 facaifa^ra ssji acet?? qww 1 
snaia 'lia^ ^era tac«p eacaia—ea^H ?a®R 0 Rj sjifj 
a!a apipTtaivg^c® faca “itf® ai^t ®ii:® 
dm® area ? f®T 5 i «ia»n eBreaftfs ea a®i 5 iRtaw 
’Tca i;*! 5ca £dcar aiafa’B aiai ®a*icaa 
3 iisiit 8 ?T®rta ^ 1 ^® 5 «ai Sfp®, ^EfdEEr ^nfj^ca ea® 1 . - 
5iiaia«i ai^tcaa fa?sRf«f^i « £B®aifa’^TC*fa arice? 
caaa £Bfd’vwa as's aaai®ia, ^rcaa ata'^ ead! aia snai- 

’?9t5, e''i5f£a5f *iia?5?“irw« 5ic®-arca ®iat 

£a?®<3-tg)r®t® si^"! cd'caia arst a'lf&rBraaia dea aaa 
aia ^ 3 c® I •«!!?i «ra®®t aa ? { lEta’Bws 551:1 ®£^«i 
aca sii£ 5 tT 55 ri ’BacBf eaia 5 a a® at sitki 
5 C®; ®H <3 fa«R >i‘^(ac’Fg jrc’fc® cj^fiJea 
£ac® 5£B5! ] 

sjfaes d®ilaaRi:5®nia Sc^ia aa^r agraaia st^i^a 
isesr c’lfaBf ai-atii® eeidarca?^ aiaai® aiac® 

c»fdi ai£E5. siia aicffl aia ®tw eaW, arBitsi c?siu eah 
ad«! cai>a, 4i?i casia Tf'laaia li^fp-g 1 ar’eta cerav 
aE!£«« £3 oowca ?a®R*a^?®a ^aai»r Saasia^’^as r- 
fa®icaa aaia ^Wwa 5t5ff®5i»‘dfi arstiaa £®)e^i aw. 
aiTd^ aai-Tas-Ta^e ars^ adalsr®^ sn6fa»i aca« 

<fi^^ ®i~Sa «i3i£®icaa si^ia'o £dcv aw. carii .■ s’.'^ 
5T^ fipyw TsWadw sniilsiv 33*0^®? j^ta'd cwic’Fai 
■dia sids aasri, >iicw-vi^i carcda t^fa cacsr ai, 
eva ? silwi, aala craiMa. siaaRai— 

iii^.5ia aawfaKia 3 ^ 51 ^ aa^ii-u^sj faca a<®wa esisiar 
PiTORi ? faaiwi icdt^i *fl'c6 wifeiBif® ?ph cassia 
i«fi3r ipii ?it5rc¥sr; f®t5i 'B5ivi®!a fadii sn? 
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mil «f^n 


WCSfSf ?l«R, V'«SI ««!▼ 

afasTOT ?[«f« ^cafecsjR ? 'gnic®Tii si^ff3S¥ 5 ®ii’^fi's 

fj«a «'9fi “JiNfwi wr^ifaB” 

f«»i'^nf®cT5 ?(C®3 € aiw Jia’fiiicv 

inirt ▼5CHJ? ?••• 

<01 wi c?i'«i?c»r?i 'gfsjfT^ 

«W 511 » JIT ei:!? »|ffl- 

S1'SE»I5 f"ITI3 5WC5J^ 50551 • ^CST «» Jl5 

T«r< cPiC'*! *fc? CTR ? Jill cn^, Jiilwf 

TEW, C*if®ET5T TE8!Cflf5 fTf ^RIWI*! CfEajil, 

5rs q«iJ5i TEflj? [ ms? TffE'i •'ii5f5 m, siwe® 

5CIH ] I f«?5aiEi?5 ^ICaaT <5|«»l»f5?- en!S;C8! S’gsil?!*? 

TE5 ‘*3®’ f®fcic® <l^mR TEA??, J) E®] «IES?ET^ 
mi^^ I m5i 5s?fj$f6fiE55 ac*F>i5 £Tiif®a ajamal 

«liI®*fTEBia CH6|9I 6 j15EB?6:t 5flfdf*PET$ OT l-®ifl5ii«l 

5cac5 I oiisi?Ef« taTia 5 a m 1 '*?ia 


[ B8m 4<(-55 «K^n 

aa-sma fafaTia cjite® 5b ji 5 caE«i-£f»nc*? cTiti 
CTifS C15®ai5jyET <Biigi^|i?®ia 

^?aca cfEa CTifS cTiffi SiTia fsiEaw-2000 faaw ffa 
msgiEa caE«ia c^itaa apai teb ; ca caE“f s?'5a s?'5a 
•rraaiaffT ^?aE*?a g?« awfa® 5 a 

taEa»fl •afs5 ^Esf m fafaiEa. fawa cuiwi 
•ait^Tinl sii^caa cmasia ^ af®aiEaa a6j?ia 
TEa^ I 

«Ta afa?’5^®E®l ^Tiia?^ Se5iti<«II fa®??? 
ca?aETa? cTfaaia faEacTi cbiet siif’iEa 1 

i^Bias^ia caET fT»i5eTa SBe^ ariaE? 1 

fa'ssi'iET aiijEas sftaa->?aicaa 5if®a55 tic®, 
g|«lfaT 5?SITt« ’f'?E®—CS?ai 5C®§, ’JIt’lMsiT TlSf 

5C0S. ai^acT facal I maafatta®. ^we^’i ^f3, af®- 
f 9?®i Taai6, efigca 'ligia ^iT'Sca^ calm'®® s® r? 
acS, TT?g aaiaa mac^i^ 1 


“*** vfHa 5 $c® ai-fTg f“tfaara area aiaia ®i catae® catac® 5?a8 caca aigi^ai taar ®ia 
aaia Tiaa, cal fa^rcT ®!a? caTa 'siaia aiiarca mail a^fac® aifiaic® 1 ” 

‘i*** Qioig ofiaiTa aiaia aiaai af® aiiaicaa ^laia cKa cafa 1 sj®r ¥ai alaaif 
afe miaicaa ®ia?a aafaifta » ®ni5?i ^caicaa sii^is! aiiTa oiisiicaa ^aca cacet 
ifiaa ^laifaa aa 1 'Scaiiat cTaeraTO »?^1 ct aia ai a5a®1cT« ‘aia 1 

®iaia can ataai a?as?—'ftaicaa taai^cT fataa aiatafmca Ttsa’, caa^?, a®?? c®afsi 
T 5 I, c^afa ®if T5?9!i®; eiiafl? 'Ssiai Tfiai Jiaa® at»ic®l aitasna *?! ca, aiwi 
e?aic®l onsni faa Jia? ca« 5 i aia Jia^ facer ®cal faan spa®? caa gf!g5i a*Terca i" 

“••* aKeri^iaiB tawiafa'^i masa • ■qS? ®wa5 5^111 'swa » TfSfn SafT 1 calwai TcJsia 
aiT^a 5 il I JiTan ®?faBi ca'ja 1 jict Iwif^ ®?cs aiiim, ®!5 ®ac5 caca ca-aT®r 
faaia-faaisa ancis? ^afaaii® 5 lc® aica?? tT?g tacaa cTica j?| ca, JiTtaiffr 

fasicai iif? cacaa cbtit aifaai Taaic? Jiaica ^icaa aseri<3 eiiaai ml#** »" 


a«fterm«i 

(fa^ ai 5 *r-tata, 1322 awra) 





fs?«w5iiT5c®n *<:«C5 i 

a«isif5. w«(i T?ts5« i 

»iwi8«i«iw m *?isi I ifl^ •li'iii:;®^ cjj 

ai«itsiv •I'i ■<?«« *:?i, ^i t^caij 

C8rtl«l 1 0|8(«, f=!|C“ig®TCi!i 

siwiij C*l!i C9f«iI^fETB 'aHW'fJI -11 filicv I 

3IISIIW8 ^I'sw'l s]iNf®i?i[g f<?sw6Sia arai«w? 

B^itv SaT-aa «if(i'$si 

fwaisi I aFiac«i^ aia, aiw';g5.*f5 fcca^i't, 

«ii5i<i a^s^SH aia, «'n‘fl»t5w a5[, inff, 

’iC'aisfiisf as"*! sii^^iara g;p 

tT« J|WS?Ifl WCSiy«C5l!R I 'S’«|Ji ca “!TO 'H'l 

«f!«f ai a!a*i'4i m 5ac®’ 

“ii^ii-ii^ft m\ caw aica I aiceii^iai?! ?a®ia-i55?ia afg 
scat®: 

« qcaaaia c^ca ai'^eiai 

aia^icaa ase!^ i 

) a^aia!ac*ia fawiwa faaca 

Stars »i 25 ^-a!^’ a^w i 

>3^ 2^6 fiTC^a a«ia?61a«9ifi5iife«!ia' «iic>i 

ill I 5isai< t'lsta «i(sriwa ■®iaic5?i6iris kaa i 

aiai?i«i sji2a:«F ta^rwa ■'^ai? aiwi 

swia fa®R f-ra® seiiia sj^et g?^)» on^f^a 

afcfl fastc^ra fafsa a^csria ai*r-9i®-a<iia a^^sia 
?ac« caw atacci^ »FWffcsi ca^ aife»af f<5aia 

a^r^, tn^’arags asg ai^a—2??s® 

Biiaiw* a®n*ii i •fa'S'^'taBg’ ai'5 aala^rm 
AFfa fiwiaaia aac’^ Sc’pt’n feicac^iR s ‘ ■ • 
am arias acare, csii?i cat»p5 faeiiwa si'sica ^ri ct^iaf 
J’a^iwa ®ii!®Ria .siwa aca“i a>ai psi'snam*^ i • • awi 
«iawi ^juseiia "aca acs^, sfcs^ 

artSca" vca ®^ai i fasiirtfiia caw ®)c»ia $<»cai 
t^?aagTer caaer^ area aica atfc^ i siw 
'gfaw Saeaifaaf iS^®ia aetaa^ caiw ^aw aiw i sia^ 
’*^oica onaiwa an «iiC5 ojSa^iia^ r^a i £aaj c^asr 
Ja^na fa®iw viteja ewa ®itaicaa aifsW aita 

ai«w i "’ {fa’a^ifasa, 4) 

caev fawal srif^csi <aafaa aa 

•3/4, cn^r, at^'51-70004 


facgfecsil fassiaaifsjsj ai 'a“^(a aicaa^ i «i!a 
fawaT aiai^fer a5ia«f1a—^awi ar aiacaa—cellar 
f^rcaca i 

'•f-txaia aia^’ ai «^?£ia fasstcaa aiaFWia aaia 
■I'a !?c5ii c®t's{*f-»iikafB ®tia'^*fla a^sr i jiI a®R Ssfa 
!?fl 2 c 6 i wcaf i etiap esfara «?» faaa 

1 25, csraia ^r^Sf-jnarHIsT ®iai~CB!'aif$ *i?ia 

sisica ai •iiivcaj arica §wca, 2 ca cSssrea m i 
car-’! ata, airKi^ JrwitEf^tita a =2 aBTW»i, '^rai acarat 
aKfciisiaia f‘OTir 6 ei 5isa ^a, 'liai aiwr cneqar ai, 
::g fa®R taicaia hi i’ cj?^, aiaiaii %g caiancere 
Jiai I w aK^rm faasiirBSia aiorfsiaF ai*r 5 C»ii 
>i!^e aiae^Bf 'Bia a ca^iai faaacaf a‘<?i“i a^aia ^si«? i 

SffSfJ en5;g 

«i«)?3 ^ait^re erf^ifaa faay®g ’ria*! a:a i T^ai® csitcapni 
afa caiai-tc^i aca faca aieaia cs^iSi «fai 5 a snaer 

■isfl wk-Pi ifia? C5i‘iti-5^c-*ii 2^-1 ai^ atci i Mia, ai 5 a 
5S®i5« ^1 fawicaa ca c^PiJr •faassiii ^iik^a ^icrs 
®»a^Hia ta^=5pi £sfa a»aca 1 

lii-caw kwiwa faaa ??rca caf'aitsrf'aa 5 $i ffsi»i 
aimaf ^eaia ca“r ’itasiai M« ^cac^ 1 aw 
fa®h'-fHa% feraca c’-ticsi <3 

a»4(i| Stsa ! cei®ii9 qia >iiaertat ai®rw 
acaier?! ri^H “qtaaiai Cafa vea fsrc® ^ca 1 sw^ia 
ff!i!»r 561a aacaa aff^niaica ca •tfasiai^fei f$car aica 
cai^ail ^ca Sica ‘afaasitaa nfaaiai’ 1 >ii^ aia^i 
Ji-qc^ sateJi!®! ca acs'sir ®iw 5it«rj[ 1 ^ra 
asqia; ‘- -fa^iwa fqt^ia sfwi ^tasifawa 

acaiflia «ica 1 •riiasi^a’F 5%«nwa farTsrsi 1 

<i^!a '^fca ca5i ♦!<« 1 c>i^ ▼m aw ana aa ^a •ii^a 
•jfasiai >a^i&ca ®iaia ata facat« i-' (fan 
^ifaea, ‘*1* 7) 

faaBia-faa^i caraia siaitat n«^*a qf«aa ^aia *5115 
®ii»ii'4.-^^ «M5 ^cantarnj vm ^ |na»»f ar-^^a 
<3 «fw« aai^isa »Fa aia^ia 1 aiwisiara snaerfsrafa 
aicai if f-sacanf d-^aufei aiqf^ca^a c^rsi! a^ca 1 
5 awi wl ’naw^ iannfaBa’ aw aalaam caifi faarW 
•} 4 ia i^^caaff ^acap inaeff «in arascia arcacaa aio •iwcai 
aia ! mi aj c^cal Inani "in^fsrcn ai^sii 
anin aFoicrip^i iiic<s‘qikna ac? siaia 
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SilST « 


f 38<eS| 4 «i(-5sI 


*fCSl *1111 i ’51I5r»I5I ‘«S1WC*>' C*r=?, 

SIC»H SC«1^*I SJC*?! “f’f Vac'S I 

fv5g *)cs(5s <j^;5ica *11 t*fca 'sicv f»?5*?55i5 

cm^fi fa®R tSR^aa e^ca 

£'dca I ®!i&i^ @^i'A»(6C5'a ‘®iai®’ alf^c® 
jj'i'isi alt* si'VJ ’yst *iia 1 c*iiiJi fsiaw 

■nv vraqifi fsjc^c®:?: «Tcai la^ 

'‘iwc^'’^ fvifsa®” I “'Si^^^fe-asia” i^^ta of'S«iv ^ca 
arasjs !^^5f (■■•• ( «js 105 ) 

41 uw f<f^a. 'cart5^ fafaa®’ •I'ffS cai’aia 

>isiia Br9i«f1*t5Sr 51 aw?ii aicacaR »«a^ afaciai 
w«lia’af't *i»i’£sfa’Tca fs»ta Isi^iv i^lacsia asa®! 
Mo '«35*1 vcaca^i i 

aa^ajjicaa wcb<3 ««v 5 aawa Saimaa eiwvai 
aifl I la's'nfasa 3«a 89 ’^la faic^K*? * 

■•••a^ef aisCTa 5 c 0 i ea dic^ i ma ca saa aivSi 
'TjVsiiij'ts JiJjcBcs vica, 'sia ca5s,fi^v hw ciic^iHaia 
{. ! roposphere), *n^#5ia 4ica> aeil MW *iica i 
•«iia oiicai ®*ica ta sa, rit«ia1a wica 
bifeiw *iica s«i I caaRaia 5i«ai *ira i 

•a\'QC's 5 i 4) scaa aia facat%a ^ticiiWaia (Strato¬ 
sphere), auena 'snaa] aaia aaisa i - • ■’ 

caiaii aia, i 5 si^lata ^c**?*!! facisii ' 9 *^ 5 « 
'ica aafia^srla 'svia »ja a<l®iHicaa l?wc%l 5acv 
i««a8f1 «i«f aia^rca i aac®i ?ac« faasHl aa ac»i$ 
fawRl-aaiiscv «ii 5 ® vaia dia'via aalsaia Itfae?^ 
a#caa c*raica “mcaa fa i ors 

faesRf 5 «aia «ii'5jfa'8Tca arSar c«icv fatac«PicB 
afiv »iaffi faitt*! vea facac^a ‘f«?'s 'ifaga' aaicia 
«i8'Si «TC»ii a^a ajicfli^ I 

®iai-’ifa'5iaia aasr £“ia vea 4iaica fawitaa 
a ®c««a fa^‘et®ia aacw vi’i! aiv i 

ca cvR «f 5 ifaa-faaH asJiia «!? « 4 )v| 

>itiT fa^si e »!i?af®v 5«ai aavia i 4i«iigi e 
®c<iia afaai*! vfsica aiJsvcv af's® vaiSie vgfs® i 
facial "c^iSf^itaa itvea aafo^^R <fl-a5it5r acaitt*? * 
‘■-ii$ ataif*ic® 'flvfe vfm wi vaca— 4 ia cs^lcviJi 
q« 4 i«? vca ®iai 6 i aic® 5 c»f ca £ 5*61 me® «)icf, 
aT« caf-i vfaca faca mtv arai af'Sai 

caia via fa t «rai vci af'B® vaicv wai ac»i ai l•••’ 
(fat^ffaEa, * 1 * 7 ) 

iSfi 4 f? avif«i® caf-ra «T«t BRfaa-^aBR faacf 
'Biai-’ffawmi « fttcatf vv jjufri wf^»i®i csica ^ 1 


C5i'av2i ’£^icvigi Ji5W EMiwia’ £&«di vea^ m • 
ai5Ci^a tif? ®iiC5i5 ®jics«i5iai a^ai mis. s ^-sait 
«i® ai5wa •iJ^ai e fsfa^^Jii acaiefs? 1 

fsfvasiia aifa's f^^c® m ^iMiavcaa 1 "^laia mvl 
ficsr 3ia«f « JuasifBi eif'fca ai 
fas3R *iiJscva jfaaica c^k? caeaififQ ei*taia 1 

aiaaia ccicv cuavwa 5f<s fat® acamia fa®R- 
>i”«i,a£va I fawca ai^ifav ®]ca 5 ^iih'si « fa®R- 
5i*»jiifcva 5eT acac« 1 fv^ aiteiKsiaia fasjRsSia 
C9KQ »fB-afD’¥m ata ai aif^^i fai^ai fa^ia 

>i**iia£a'a caai cac^i. avivaia ewea aat avmv^ 

5iafv®f6!£3^5j «jf®i;5 jjKjrgf aiK-aif5'5 f^ia* ^[ca 'jes! 

c^^ I me® aafiia 5 a ac§ ®ca fasaia vj^taa 
5 a *111 viaa ^fiiaa-faesiwa aEia-a>iia mv fsifss® 
as I £Biav-a"»iTav-avi»iv-»iiiv siaffi £aaia 
asi^ca £aaic*i asfei® 5 a fa®R-aaf»t—aia ciicbii 
i^fi^ca ♦fC'5 asJ’*p,'4»Ka» 

aitBijsiaia fa®R-f*?a!i c<?ia?« ^i*ica ceiavEv 
^c'^'ai o sjaij 3i'»ic^« 5C® ^ca 1 mvm aeiia 

vias, ‘ni^i'iacva ®iai <i ®8ff ct.^faa fa&iLaa 
^-sai Sf6® I aa aacasl f^ice^cv fsiT*!*)) 

♦iiiscaa aiai Jifaiaas aica 1 «iia <.*12 i^s! g-,^} 
ac5®iR®ica f*i'¥i caoai 1 «ia5 ej^ifsa-ia'ssiwa 'gia 
dciiv aaa, aira cJiaic^^ acaw*i ac®i sisr faaatv iata 
aicv tRCJiv fsaisi^l ?3«t*faas 1 ^*(fa«-ia®sicaa ei-vj 
aiB®a®ita f»i'a5| cacai ag, aa^ aikva oi^icisl w 
“iiiSi^cv ®r 1 vea £®iLsr 1 :5®5k ofJtfag-fa«8iwg 
fj^ai f*i^<5wa cme m eiT'sIg jeri’ 

a'vn;*f'Q a’vutpv ai avi»ivcv a®«f ac® 5 ta 1 

<^*ifag-fawR B!*i3i!aiawg siwi ac®i| sfigcs •I'^ca, 
aK»im fa®R5Si ®c®i^ mf^cg area aivceiis f»ia£g 1 
viiv$ ac9r *(f5®iaig aqai 5ca aitetisiai mat viawca 
Swag f'a'vig 3caaaf*ii3« ^gpsi aa'w vgi a>ca 
sn'?®iaig 1 

aiwig fassiitaif^caw crj favfd ^cbti 'aicg^a 
fvv«aR’ I facaca ml f«icgi*iKa 3"n-S*Rna-vfa®i 
fagfa® avif«a« ms \ ®:a aiwreiaig 'ara^r 

fvv»ia ■iiaw iiaia 'n-n mat Saaiicaal £aai 
factaw I vfasicv SisiacawjsKa «iiagi *ii| fa i 
aiteim ‘aicg*a faFV«ia’-mg cf®*iv kcaca 'fasnafwfev 
vifg?ft' aiafS aia^w vgi ^g 1 ouaig ‘spiiaSifa’ aica 
'aicg«f fvv«ia‘-mg ca S^iaifJ gegw aig favn 
f^caca diaw®iaai ’v^ifawicag 9i"a* fvtai 
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a«r«f a fjWR strf^'iH 


HSH (fl^ I 

sisi-^fei ’vcsiSi *!«ii*i<i 'SI *iife fii, 'sw 
«}nn« ^91 sfawa »iw »flCT3 5^3r^'a ^‘c« 

“'lieai *IHJ 1 RICSfS ill f^lCi, >1IC««T 

fsp^»l'l’ ■51C'n« (;5l*fl 1f<l5I« ill f^CU, l'?I5§ii(>ll'riSIl'5H 
»ll«llf6cv OIISISI SHSlfa^eiW 'yiK?i«T aw^l 

‘f<!S3Ii|?'»f^'lf ¥lhiit’ <4^ iliw ?|t?icqi I 

»»1^®IC=? ^cei 5I«I1 SIWI, »«K'S| 

!,s?H ^IV'SSI I wi? «T5 '<P13'I, C^W 

31|«l 511 fi| I C^lil 

virewai t’ga =<pcac5«. 's«(iiii cf^ii c>il sii®!?! 
'<lf5«’ caiC’f'S ifl’i'fS S |1 ^»li|n>i Jjief’f 

5C« «6ck5—«l^«C<s5l| 

'M cei^iWc=T j|lC9j JiTcs^ 

«ijw 1[i|CEi«*l ! C»II«fl ^«IIf!, ilic?l‘5f t¥^»Iti|?I *»|-'1^«| 
-Mvlal-Jlllin ■ 'lf’Q«Cq?r !.^C5T f«»MC5 I Wl 

‘Jiicawf T¥4»iii ifitv «ic5! ?’ <*5 awa fesca 

'5C3I aai 5i?i c^iji Saia ^ c*ji| 

,i«p ‘ISK*! C'tC'a C^Slil ? ■«! ®I1CS!« SIC's!’ I 'SllCSia 

ci>i5f t-scfl ®ii>ii3 sfia'i, fsF<i'»isiC’i' ®ficsia sic®i| 

('ll, «i.|j :2[fiig[ tfV3\i sii:*!^ ) <sifl ^iff, a*f« 

t«ic*f f5Ci| file® 5C<I I atfc'-lf ®FJI5 a’»'I»l ’Ml 
«jia, W'g '«ii'r « m S'f'ii «i>ac® c’lcei caf"ii em 
;,'-Kai? *irsiicffa wj c’^r 'ait <i ^icaia S'fi^ac'ia >}i5Ri 
Hc® 5a I f»?v“iii Mc^aa 'ai<r-a*(-'Jiai «iic®i 

ktsa, >ac®i aiia’i*. ca ®icaf ca$i€sicef caca i.mi 
c'JH toiqia iia t 

(ac®! »isi>i)i sicqjQ oiia^t ’'ii^a'c^a etsiJ ‘w*i' 

aceoi 'JCfff aa^5 1 ‘’lica«f f5pf«a»l’ 5t5^ uq‘l't'6 ^siil 
aatiia aia aeii 5B 'a<Ft6 ta^i^siv «mai 
«taaiv*f“fpia «ai ®a ^ca, ^c*^* a^sii, 
if ®i«iai ®faw-'r*(csia f®f;3a 

•!i»ic« ’jwr^ifa f:i'oa»n9i i‘ (sii^cafei c»&*i:si::6;i, 
'gfsi’ri I f«r ’iica»r c>§ifa«; 5iisit®isi, 

1977) 

[ ^i®ila<p®ica sii^c'^ei c>&a,6^5?i ?;)c«§ 
^KaitfiC’F ‘»iiai c»i'ai« acB'^i’ acei ^a^ia <pca 
iHcac^ii i 

»iica»r fB*v»!Ciia >i^ai fsica onceiissiia sp.a*! aiwi 
<»iBi« atai JHCB'ST ?<p¥«iii &6i ■«5aj»si twa «siciic-«f^ 
fiiw siKii awH in I vei f!o:»ica aiJ>Mi 51 c® 
aR fvg fllJI^BIU V^ilW Wllfl 'SilQfU^^ I 

^▼Fi$l »ITCB*T f¥V«Ii| «in« C’BlsjSl *lfl iB-faBCB '■»l< 


aia*ii S®fia «:ii !fii«(>if jhcb-si fsF’a-iws ®f!5a«i^f9',r»5 
>i?ai ?5iiica 35*1 Bi^ac® 5ca 1 'av*iia ®’a5i^ ciaaF^ 

’K'aa 51® cvic’a siica^r t*F4*iii aii^wa 
ca5!^ c<f<iai >i8a 5ca • 

aKeiiSRTH aeisi 5jicf^!| feiC^CBsi <5151^ 

«3'f1»i6s ( 3'^ySa SIR ‘f5itc'’fc*ia asai- 

'<Fisi auffii 1303 asfi^ I ««| a«isic5cs!®wi5^’?’l 
aaT®® ‘f'asflii’ aia 1 csi^iat kc’ica 8f3H\«i6a 
?sic6ra iiw csimsi cawf5C5iii 1 »ica. aiwi 1328 aanc’’? 

^^Pliil' fUC*! ‘Wi«’ 315 
aasm a'caa i '5iiac?F>i c6a»ii|’ ai ‘*iiilR’ Saesifiiv 

^c'ja 'S^ca a>ca ^3'Tt»i65f feicatBC»iii 

«'5?bcas aia facer 3'af6a ac^i^ 5Cii 
®Ry< fsiceri (siilc’fei cj&^ieiecaa »iiai fffiai), c»i| 
▼lacat ’a9ii®«? ^aiR' >iica*r f^p5»iii i la-aacw ^cHa- 
cai3) Baa^iia "iiaffa ‘cacRa caca’ S'asiiRffi i ‘cacaa 
cacfl’ S^smcsi ®c'$a ac«i3 fBceii—fac*! 
fac*f c®Bi c&cBT ai«-fa^« ^aaev "ii® ¥ii—faF's ®i^ 
acei ‘cacsi» csica' 5iTca«i fsF5«aii sib i 511*1 S»iiuic>ia 
'ssiSsii G apeiwsr’ Jaanfiiv ac^g* Gnca '*iCBi’ifB 
fi|'®8«ll9|’ SIB 1 

B«eilB filCB'a f5F5*iCilB ®RI fsiCB 5CB C5R 
<3«C»lI5iil 5Bfe ill ! 515*1 BI5i| f^C^ICB ®IBW 

mc'nt 5^R5i TcafB i S»iaf «Rfi? 5C«i cb-cvr 
cei'aK amfsi5 I 5[®5K JiiCB^r fB'5“iciia Sc^fniG 
fa^fi fiica 3I1SI5I 41BIK JiRR) ♦l<ilC5|l6S|| 5aCBl I 

ffiii&i^ §!|ii55 B5a ciicn Bueti 5iica«i 

f^fV-icBa 3j(,Ri 5caf5C9iii 1 »iaa®l5iceT >.=^8 cccsia 
fiia, f'5®f@iii5ia«i ®0r5iii, 5i®if«a aia, sisufta va, 
'5ia1“i a»fii aa*s cb^ ^5iiia Sl^f'« Bffeac^B i B'Ssiicii 
iiicB^ f55«iii 5iif5®i a| cer*ic5a fBii, *i?5msi <3 funirra 
SI51BW1 c»i^ 5iac*i^ c5rB5c*ra Bifai brsi^ cbcs?c5 i 
$ icii aiBC® 5ca, 'sicBa c^ibib f«if'¥® 5CB^ 2®fa bcb 
eflMRf fBCiia 5ilCB«l fBS5»Ii| »(lisa 1 

»n55 5ji«iwc*iB sicili cBiaiv ce«3icsii sisgiG ja»«T 
f^p5»iciia ««5§i as§ 'gfiq^i acBCB i c»i$i 5c»ri fa®R 
si»i^®i i«fa 5511 fawiia fBC5 »iii5C5 
551 I OfilfaB iBSH 35 51 fB5«6 ‘»ncaa ^*11 »lli5C5 

a?® 5511 facB-ft t»ia5CBa c5cd cncai® aifa'afS 
aia cii$ Bsicei? 6C6! 1 das dRiwa wc»i nifaaWiJ 
SBR Bifsa I ni^5 G «fiifaa-f5«iciia aicai >iiCB«r 
f55'BB H5 C»iia«i| I 

f5|!w*l ®IIC3 asfti faWR nflBB OtlCBlfl® «▼ 
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3)1^1 fS<SaR-3}lf55»l CiIC61I6Jil?l SaC^lUl 

silari si^sjtroff vavTS 'susiic’f 

VHW I ai5 <«▼£«« f^W*n 

JilEHd »fC\^ ais Jiwi SIRf^l^ 

'i'Cil »II5i fsi I ^IWI« *11*1?^^ 5:C® 

I 

m«?5,' siFlfs^’T f<| C^]^ «t'^-Snrillfl§ 

ir<3Hia *n?)>f9 >iica»i 

T¥»"ic^ 3 jfacsra ^i?p6fii siTi^fa’? ?:ca t^ia siWi i 
i«'-»ii(i f’p «?isi?i ^5!c^ tiiffl, SS^fawl «iai3 aTs® 
aasi ay® »5i!:a«T S*55iJi>i'^^ sjarcsi snsjfav i 

a’frf*!® !?a 1818 ’^*Sic^ I £5i?'<i^i fa. 

£*ifdi ^ csjffl «6i;c>&ia yiiyg '»ifs! I qia, 'sijrc«pji- 
da ff si®ij^ afAf<iS?i’, ai 
ausil *11^5-^ >is?ic« *ffaf6® I fe»{5«i5if6 ca ariddal 
®i !tf®awi| asnf«is I far^ ^asiio ^fa^ia a^yia 
®ifaiwiS di6i^ duaf'nscssa '^len®^ diaai 

nfi?. dicEii5«(; dfa i 5 km?? ii*^fd 

aT«i(v 5?ica'5i f*p*r«!ra ?ce!e awfav nn i If®??*? 

ag diwl ‘‘»Jdi®aF car ^^cacsj i diaia fasim 
dta®'f a^aarficaa a^ai aKRi area's? f«Far»iKa ac®i6i 
acaiaji faca*fl area®? fyyawa c^^cb ®ia asrewa 
aa I did facrfaf area®? F’tp^aa a»ic® afwa 
cdai aacal diaiwa aw diaai dca wa 'trwa dfadrea 
a-n| ca aiafa^aia aais a ji‘ g.l fj^csaaa, 'flle. 
fd. 'ocada, ca aii®wfa. di«f« fa. ^\4, dildJiv 
djifaa®. fywi®' f®. faaiiv, ?Jifa ?iifaaa, c^ipj 
f';ia, w®fad aiSa, aiifa fddeai«( (dcaasiy® 'va 
ami) a^f®a afefak ^lafa d«i-a^^da i dia?f 
a:3Cd* dai dcaarfd ‘aiafa^f’ ac'^ta Scgia dastm * 
f«f c^d ca>a dsp ®x cdfdd dll'® fax ?il® cda^ x 
flaid* ^ f?5c5aaa ; fa |af®fda^ s;TTa, fa «aia 
dxp fa eaj^&'a., fa ®iaa®wdia (cd«nv s k?!|6. fd. 
'Gcacfi); fa fa^;, diifac^icdm. fa ca aiS®. fa 
en>& *?i|6 dy fa eai^' (Cdav : ca 35i®:af«): 
ailfi'dd, fa wa ca ?n®, fa »n5& cvrc»iH (cdav » 
di|dii¥ diifaa® ) : fa ffia ^ di® g are (cdad : 
aai5 9s ); cd6 dia cmi $ caidcami C cdav s unfa 
f¥d«ais(); fa a^id laafiid (cdav x cafa cafd ) i 
la >s:cd| ca dida dia« dead cai dc-da aw 'i*cd 
d?«ai area ®re® cdw 5?c»a? cal ? d«(w, «ii®si 
f>?cdd»iia d'«f®«:® afa JidCdi facadf area®? fddda 
•res? cddi aw ®iacd ®ia acai *ddf6«’ aiafad ^"*1 


ai disaTfii «d faadsa i ®ca dfa^l a^aarcaa 

<tl a»ca« aw d?fa dda® ca aiw» area®? fddda 
cdaeda s^d ddi ?oai Ws® amfad d”a cda? i ®ca 
diSiCdi acaiidwa dai caaa area®? fa^dda caw-facacd 
afs® ?caw ca^fda acaidao vACdarea aaiia dai aia 
an ds® aredi area®? fdddcaa ai^f®d ‘idda’ 
d4rea aaadwa caim area®? fddaacdl dwreaa 
aiaca am® diaic® aca i 

asfta fa?sia dfaacaa <Ad| drcdreai a®ra a-if®aia 
fd^ifaa « area®? fxFdaa cdad affaaw*s faa ca 
asai areaa ®ig ^adfS dcca fa®c^a da did acaw t 

gfIfaB acda, ‘f^asrcaa af^d «1515' figfig tiisfi dica®? 

fddda cdai ‘Bdca ai’ > caiia, dicdW-cBca-^adwl 
acdcSa aiaaia. fdwi f's:? ac?a aiaf l®Jifa faca fdacd 
%i?i cdai didufa acd TacafB® ?w’ 1 

ii$i fJsd ca, ‘dis^fa’ MC'^a ?i'® cacd da*»l audi 
area^ fdddacd %re® ?ca 1 fd^ ®i| acd diCdia* 
cBta !i®‘5iia1 a?rdTd aia daai f®a a!:?a 
fataaiasi waicd Bdta an area-a fdddca fa®reaa 
f®f©a dididifd a‘Cd d"!iai \ ai («aa« faBsreaa 
ailca ®t| fatal fsissmsiii^ d'^dai dcaa area®? 

fddda cddd I 

««d adFB cacd dai asdcs sawa dai vUdfaa 
cdacda d-dai ![taf^edi 1 ®aa ca caacdi 

aacBca §®diaf a^idiaaia 2®fa dacd'o ^ ^caa a'dCB 
aioai a€a aa 1 diaa aacsea dc«f ditdn 

asna af^caa a-as aaidiaaia, dia cafaa ©m adol 
•jfaaf cdCd d’, d'd, cdiffi cdifS fdwi ®ia« cafd 
dicaidai^ ^a 1 d®iia aigacd tad dii,ditda acai 
di^^xJidiB Eaa dac® 5td aaa iid a?ididaia 
atai«a, aia afvscaa 5ta dicdia c5ca dead cafa 
^®diaf I dfla>&i|caa facaa dreafdd®iareaa acai 
dicdia C5ca 5®diaf ^ilcareaiWdiid ai di-nfad d«n 
'8iifdaa’'‘fia ds?*? caoail facdi, Jjaare area®? fddda 
cdddai cal x^BCd dtdc?? aca 2®fa dicda'fiiifdaa 
acd6’ ( dildiid diifaa© ailaia t*ataa awai fata 
difadia dacda ‘t"aa dm’ 1 cdS ai cafa ^aacd 
da dan «ai aiaioa dacda dila^dilcaa re^g-di^fa® 
‘die'osia wf c"aa’ \ <«|«rea a«w alcaa aea 
5:afwdi didxada saa 1 dcdl caia^a adi aw 
‘c®ncaf§d dilta®?’ ai fdHfa wiala®i i 

dd| a»ai awi aw Ida ac 5 i awicaa' a**re4 1 
dw ae«f?T^ ©rea fa«a smw dtw«, ®jfaa1 tifi 
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ai^tife! sciiw ®TB c*rwWc®l 
aiCT« Te? I ^5f WH *»ic6®5»’ 5iica«T 
c^i'K^a *iw ®mc¥ ’»ai 

Jis I asii^qa »j«i“fjicfii«fl 

carw^ ®T?c9r w'licT fR»5?^ *fac® 
?M I jJwni*i®TC?i m f's^ac?! awlc’?^ 

VSI ^IB R! I BltCBta’fia 

f!i<rn5TCB5 cefnf®fBBflwa c§^ ^ik^«ii 

vH CB* fB'sT^'Bi® 'CSV »isflvB'i' ^cac®^, 

STB 51I5IB1 fflCB BBtl *ITa, «iraiw9 BiBiaw WlS 
c=vrfiJ e?*^ at? aJ*it siivj ^isa i ?CT5 

c^, uil jfsiBsirfS aalf'SF® »J®J iia, ®i^ acsi— 
©fvgcB wara SIC®) c^vh asiict« facawt f«ifaw« 
?aasii^5l 'riW«T VBC® fji I ^®?ic uicaias ‘svdi 

siSias^lSi?! *f«l £«(!5|I CS!«:V?I 

Ca £«FSI f®^aC55 ai'flC'TB CffCail ®1 e»I«m 

^TCB SIB ilBr^ siCSf Cm^ <3 hwWI 

CBt^^CTB B?IlBT«r t^I ^IBl ^«isie f^nfsiSSlC^ ^Srtgcri 

ai«ftt*rB fjica —tsi^ica^ic i 

in^sii uovcBi m ii?®j ca cfw jiicb^ 

tiFv»r;? cBT'scval aM4® Jassitsiv 
fi'a-Sasinsi cbi'ii jib t 'fl’vS siw 'Iiwb ac*^ 
«IIVI Sts® ¥jJ«ICJ[B Sfl'Klf®’?®*! ®«IJ I t’PW »il«'>i 
¥»pt«bcjib Sb®i¥jiv ®flii oibbi gfg cjasira*! ^yaia 
«|JI! oiIBIie CUBBI fB®I!! JI-aW^CTB 5CB1 I 

JSC^IB fBBB affl^l »f»1IT^ «I«IBI avi«ICVai iD'BJI'Q 
¥bbSR 31«aWC¥B aCBWJfta®l C®S!JI 5iC5®JI 5JI ¥il I 
51ica«i ta^V-ICilB fBBCBB C«fH fJlf'f'S sitsnCB’»ll 
cJi^—sftsiicB'Bi Sri bib i cbb^si ®icb Bk 

bIbICBBI CfiCJI Wc®JI ®I![CBT 6l$si CBf-IB, CBIBS, ^B- 
JUBCD sjcjivm Oi¥®BH, BBI BCB CBC®! TbBBBS feBCB 
¥b¥bi I “LiBra ciib6 « b^ivpb ®i?®br Bit®»r vacei^ 

»|¥«i^a ®i«® *iavBi '51 i¥*i ®ia bicb^^t tB'Bs»iJi cb Bitaei 

a:CB BICB ®IC® CVR 5lC«fC I ®«a CS1?«IJI ? 

>0^5. fii, etasjj} fil^B £Slf»ICJIB aB'aB VifIB m 
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‘BitS’ C®l BICB^ fatV-IB CBIB’VOTB BR)®*! 

BIS 5Ca 'tifigCBCB ! 

iaSSlfBBf ®«I! B1 ®cg Bl 5Ca« CBiR 

Tjfv»«ib cb ♦iiicvB fan bcb 4k® ^ica ®n b^cscb 
4Ti?a«i »a^5. ¥», ecB2?B-!fiB 'Ib bir i’ 

Kl^ 4'BBnB B«fBI *Bai ?CB£B, ‘BC’^B BlBBf ?£«« 

BafBig »lfB9IB CBBC® »flC^ I 456BlBj¥»tCBB 

¥b«iwb fie Sliced ^cbb cvr bi^-bi bi^cbb ?W"j¥» 

«IIBri BSB BB I CB Bi^«I5 S^CBlI ^CB BICB Bl^i 

BtiBB ®Ta “la^cBB af®Bai»^ ®’«ib biic® biicsiib a¥®- 
BaK«^a BBR 5CB BICB ( af®BBIC«Bsa 5{R=l’00)l 
B-CSI ^»flSilB C»^C®a «ilCSil C«lCBr C5jt«[ cjptq af®¥Bf§ 

C'sfa BTBc® »riacB bi i 

afsBBCBB uc^ 0I«Rl5f?iiT 

CSfSI OiifBWa BfCBB 1621 'V’^IC'I I <£l§5. f«. eCB^IB 
Stgia?®! ’TCBB 1866 '^»eiC'l ilB^ ?®?S| BI’©B fB'SfBBIMB 
CBC'4 ¥b®r ¥bbc5 b!®-*? 5B i :i®Bw Bt[5igi Kca Um 
“BiTb 1<f |Ji¥®¥6fa;;sf; siiR'-^fia fBenCBB -siBfirgf ji^bc# 
f®¥B BC5®J| T^CETB I fvg tB£5^ BIBff BUR 

CaCR ®iIB caiSl S'BJIllBtSS Sil¥3 5CB BI5, CB^ VIBC®! 
fg^iCBi 5Ic??Bf3cv ¥®¥il aSB fBCaffCRB I 
0 «im BC^9 ‘T> S?Bf®¥«B:£=f: SIRTbB BICB^B 

fBsVBil ^CB Sckf, rC5 4c?sce VI^IS/bI i lilC®! BC^G, 
!«§ 4Bnn>ri3cv ‘BibffB’ BCB fBCB BICB=B fBSB5«iJI 
C9IBVCBI 4f5® ^cb c®r'»if i 

BB ^ICSIISBIB BW Br«,I f^lBCB B9II BIB, BICB'^ 
at^n CB f®Bt3 S’IRR BIB'CST ?i*n¥3 

51|b{<! 9i*^( 5CB 4k® ^ICB uBU¥®I ?C®II * ¥b®R BCS^B®!, 
®fBia aBIf'!'! G BRfB’B®! I 

(strsiai ®ii«ii vfi, Bii5i^ «a«f¥*i5« viivia 51c® cb 

0 "IWICBT ^aieiCB BFCB CMCBB CBi? fB®R fBBfi 

« BICB^B BIWCBB € '^RTsfl*flC«I9 fBfSR- 

>ii¥f¥®jvc«r« Bic® BI1C9I *i®'ic*i Bsj^ i?ca 4kB i ®^b 
BT¥ 5®i fa's Blt![C®)B BBBlCa 

4cpBCBi‘SiJ wbcbI tfialBia scCB bw 4*g bicb i 



Jitfw « 

^1* 


mmLm siwa 

I sKi<ie?sic®a '!«f‘i»i'itfi i 

5*«i, cir?-®r®r4P?f, «fH*^ 'si^fa?! 

WXH-^iafWi i?iRl fsi:!Sifsic-T of«if$ s)j;jW5 sjp)* 

«T«j cv ^a, ^sia fs^Bfn «it^« 

aw I « awc^r <sinc?i ’fic« snsif^iv 

•f^ \ i«| sir^^cv 

vn I »jif5'fflj’® ta$ arw?^ ^f?sa’»i*t i «« m 
«i8!i »ii C5ini| 5}if5«i sia I Jiif?:® ■I’fr MC^ 5 hT5«i, 
»I1??C(5J8 JlCflr ®II« fsi9tCT5 »r»15l5 I Ollill?! sic^t* 
fRWl ®jf®«Ilffuf«f ^BT? 5JI CBt'«fI3 SKfl ffTM ^fs 

« ®wfs ^<1,1^ <3 tsjHcjfja ©ijs^ csicn 

C5»RI5 Sicar »i5W « 9m.”f 55, lif a^t«i 

55 J 51Q8®W WfvJ C8C« ^"nte^ic^ ?lt«l^ 

nif^ «jm:« C5 »tiT5C'Si 5Wi JjaHcwsc^ia fsisiw 
CJiW 'swrav 5 >iT 5®J I t^aw« T5C«I5 aw, «C5 w 
CB'iR awl f^aw sia i sk^i 

CT^51W5 SIWIM <3 1i|5ftcs55 51C9f 

▼I5C*19 f^aW I Q5l| f4aR fc«I5 «P"n^l5 

'«II¥E»f« W«fIPI oiEf 5Wi?, BUM fH5*I->5««f5fI5 
I f^aiws («¥ ®wi 'arc®, c^idi 
5»tf¥ iiif«if®¥ ®i5i I i« ®i5m f^arciw •tiu-vfiJsR 
51 aiM5«rre ¥I«? KBf,«« ®I5I5 f5®w1a SI5 C'StMl I f¥^ 
?5af;fle simic^sa ktivew hwitsia ¥«ii ^iiiai* 
e (115 ¥»t C'Siai ¥5515 ®I?5¥11 SUUIOTS 51515 I (£I51?I 
51 531 ®H f*l¥I 5515 5rC5! ifi^CS ffC® 5C5, MC55 
¥BmC5 «llf5 '55*11 ¥lfe51 ¥^ I 5WIIC*15 £¥t'^?Bl 
^5=ffe^ ^51, 5®tt¥ ¥5IC5I5 ¥51 ; 'B|aT5®E¥ 

^5 ¥511 ¥51 5g faawll 5l55I515i ¥¥^f¥C¥ a¥W 
¥5C3 C5 5I?«fC«15 5515:15 £5?5 f5a!55rt5®J I 55IC¥IK¥5 
fasiM ai5i¥¥ 5if5ai i 

C55I 51C^ f5®15C¥ 5lf5C31 a¥I5 5CB1I f5ai5 
5tf5®l« f5atC55 5$515eft ¥5IC5 55l5«i a¥lf5® ?C5, 
5C®ia ¥*1¥I5 55 c5 51, ¥*^515 «EC5 51, 

¥55 C¥¥l 5C5 ^J^niJsi, 55¥C515i ( ¥lf5I¥ « 5lM¥ 
5C¥ f5l5C«rM «!¥ 5551 ) I i« 5lf5®l ¥51 

MI¥¥C¥ 5Ca J[C5 ^5aT5^ e 5lt5f®l¥ I C5 5lt5PSl 
¥55 f55C*Ii i5l¥Bn 5J5 1 ¥«il5 C¥t^C¥ ¥ ¥'*1515 
5C'a5 ¥5¥T5 5C§, ¥I5¥ a*? ¥ ®¥1 ®f¥C5 515, 

C5W t¥ t5«155lff®r ? f5aiC5a C¥15 5$51 51 


¥lt5¥lH5 ¥5Sl.¥n55 ¥C5 51 ¥C5 51 

t5aiC5a 51515J tl(51 Sll^aiM 5C5^ ¥“*1515 

51® aifSW '¥l¥¥I5| C5 ¥¥ £S®fta 5lT5®l «lt(g SiilS, 
C5f$ 51W15lt5C®l ¥'*(-^5®i!5 51W ^ifsTs® I 

5¥1 5C5I? ¥$|¥ T5ai55lf5®I 1 551W15155 f5f«C® 
f5ai5 51??:®! 5CSII-awl's ¥, ¥ 5lf5C®I ¥'*1515 ai5I5! 
51 ¥T5| aia t5| I ^ll^CBf '5m¥!5® ¥"5f5ai5i:¥ 
f¥ f5ai55lk®l 5511 5It:5 ? 

¥'*fT5®I5, T5ai5?®!?5¥ ^l**! « ^5¥5I5 
t¥55 5C5, ¥'*1515 55 £¥1515 5ISIC5--i*l 515^551 
fural D>9, (fli 5\5ira5l f5C5| 5^ I 315 S*I5 £ 

¥f56It5a 51 T 55 I *irc15 ¥aC5 C¥ ? £?'!5¥ <51*15 
C^iaiCBf 315 5!51¥a;t35 f5¥¥ '5lf®5!f®^?51C¥ ¥1515 ^*1 
£55 1 555 if ^n ¥C5C¥5 5C5 £551*11® ¥C5 355 

if a¥l»l ![5 5icf¥ 5lf531 I 53 35® 

515, ^Wlf 555515 ¥51 515. f¥^ 5 !b(¥ 5iT!? 31 
55 51 1 5lf5ei-a^I5 k¥¥ 'Slif!®, k)¥5 Til¥5 

kgi5 ¥5¥ I ¥5C8T5 U*'1U*' ^^^ll 51 Ca'ftfaCIC’lS 5I?55 
*1!Ji¥ « 551W1K¥5 \ ^5^5 t551C55 ©ill £¥W 

'¥ll5l®I!¥5a1 eil i ¥£51 ¥**lf5aw 51 ^*i¥5} 51 
^*(¥¥1 51 ¥'*lkaW-35 *liel¥! £51¥1 <515 I 

|«i¥l science fiction-iis 5U5u *[f 8 ®i 5 i 
¥'*lt5®W t 1865 '^»&|£*f !|6131£^5 ‘*l?«15l £¥£¥ §il5' 
(115< m “illB 5«5 *lCf ‘6IC5a 515?fC¥’ a¥rf*I3 5| 
jific® 555 *i<5^ ®if¥® i5aik¥ ®¥K¥ (355 jgprs 
'BIC5 acai¥ ¥51 ?;C5M 555r5i5¥ *li^¥£5S ¥f5¥iw| 
¥r*(f5¥ 5ia¥lt55T 5£BT '5I5C®I *ll£5 fu I («55?¥ 
?¥i6l (llk¥ ek¥ ¥C5 f5C¥ 5C5 55 '5IIE*f£eil 
'S!f¥5K55 5155 ®lf«®®15 ¥11551 I ^¥®l£il5 ¥151C55 
C51¥15 ai¥f5¥ £511 ISBI £5£¥£¥ 12.0C0 ¥¥. 
¥I1C*I£BU5 if £5¥ ?«¥ £5£¥Ce 12,300 ¥¥ I 

q9[ «R;il5 £¥l¥l SCfiltBT Cfflf5®15 £'iwl5»l £¥£¥ m 
'5|ll£'*1C¥f5 ^«'¥*$5 S'B (351 ¥1W £¥¥ £¥C5fec® t 
5lfB¥ C¥f*I£¥ 51511 515¥15 « ¥?®*f¥ 

ISIIM ®KS^5 ¥lf55’lc®, ¥lE*fC»ri ¥Il?ie ¥5S[n 
51550 fSBl I 15T¥l®f *nl^«f5C5I5 f35¥5 'Blf®5ia1C¥, 
'5»K*tC5!l ¥f®51C5« ^f^Slck fS®! 1®5 I ifSI ®KJl5 
¥f®51Elai §I£*r* 3H1 ¥1¥E55 sk '5£9|f5¥, ¥11C*1C¥1-11 
35 BlfwSIOlfl »n¥l£55 3¥fS ¥«¥ ¥5355 ¥£5tl¥ 1 
^¥lPl5 5ltfl5l CTCSifW a¥F5 55P1I51C5 ¥15 ¥llC¥Mn 


♦ t»li? ¥C»W, ¥^l¥t®1-700009 
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C«I^ ^T!ilw« CTWTfir B“TT« \ <5^ 

« mi ’f’nsiwfw ifl tfiv Jims I ifl^n 

f^®R SJI 5iC54i^'®? f^»5Sira 

^ sit ?i5< fsiaiwa af® 5ii«tra«i sn^^s 

f^sicsii ^c« a^f«f5iaicsi?i 

>ifcf *iR^c"*f ®n*ii«n'ft ^a» i ctraiwn ww 
f^aisi :ic*rf9i f^a si®?! ^ifflts!!® ’Flu?! ^sii 

RiCT <5i^?naisi, onai 

¥® fvsii 59r« I ^av«ti3 itwfJiiaa 'siwwipia 
airtcnn J«rc«« *13 ’F-nf^aiCR ^sjaisft rihv 
a!®lW ac^*l ▼?!», Rl 55 i:*FIR <5l^"!l 5ICR “PRI t^sjlR 
5C^ (C5C5? a^raa sc^e ric^ ) i “ifsa 5 ^'r 

J^aitR’F R®I, C5 C^IR ’1lf«K5 5^5 ^’IFS* 5KSI*1I$ 
56 c® ’^ici I »* ’Figw^ ®iiii5i:’F5 va sn^5 5 a 515 
Ria, aicw arai 5! f»fvcvga ^c®! sir^5 wv «ifsi® “iTas 

I (fl 55C*ni S'SS 5ilf5Rt ^•^y^aiR RICR 55fC®t 


®ITO '8H«11CITW1 ▼l?5R'fe»F <0IW^f5 S|W felsja .f-sai 5T5 
Rt, flfRC^CRa Sl®5I«fCV f5^l5 C»r5l5 aif^’FlS «ilC^ Rl I 
»fI^C»F3 RCR 5C® "^fTH CBl^^ ’P'^l^aiCR* CSHa®^ 
fRHWl I VRtdl fi^F . ®I R5 I sFl^^ t(ITf’F, 

f<FS s^aa ♦nsi^F -^ffia ®tc5F rtrir > 53 . 

SR. ’FtiTFa nwe faaiCRa ^Sri. 

aiifawa a^ff^aaicRs riri veiicRihBi fRa 

Rrf5®T 9ID9 ifiat ’icf ®ica I liidi ’viRi « Rsicea 
aw sfwoTvg i fa®iR Ra®R®i ai^ic®, faaiR sir?r¥®i 
avgc®, jj*? a?aa!;a caa sn»FC® ZaaifRv 
<5!aail faeaiRRif^WR RWia Ram tiai a-ra 
;a I f 11^ ^aRKRs ricr caivi weai RRiwa 
alaa^'^, fac*i5 aiw l^Fwia scr ^a a®ia ^•raaRiat 1 
R''a’Fi?5R't aw asifa'i ri 5 a a'"^fa«iR rtcr 
fassiiR aw asi^a® 5«ii5 tasif«! a6c5, fRaii^eia 
Biaisaaii a$a 1 d6i W aiifR^a ? 



[ 'oT’t J ( ^5 R°’*a«i) ^yoo 


a^iCR ■!j 2 fta aaiR rrrh “sjc^a 1 fR^*? ^55 iR^*ia sfavsiTO aaiR ai'ii ^rsk 

I ^la^ia etR] Riij?! asp a^ *5^5 ^R^naanfajita f»!¥ia 55 1 siiTai-cka'S Sl^i^fi aga “RJ-la 

Ri^®’ al'aifR cacR' esiR ^5at®i taT®si saa sn^aa aw Ra awi 5a~®naR a^«fR i 'i!a>'aifR 
aiRi t®fa Rsa 55 1 aifsa rtri aac®ia Raf’ai, ?fa uia^ Raa^ial 'Q caRaa^ial wir fa'^ica ai'sai aia ii''j 
at'aiTR!:® Raca fa^® 5cac^ i 

RSia aff® f^Fsrca rt&t.'Ji 55, ^was'f^fsfc^F'aR <3 ai‘>i’''.-ia ?t;H eTaa Ri^'cat a®fRi a-ai i 


iflc® ai?® ^'Sia aicaa ^la, fa'«Fi>5 ^la, t/s-wa Riwa aisiaaa, 

fa^r Ria-csriwa aiR*?]R, cRtaggft, ar.aa sim, 31=31 aif^^a ai'i® 

ca^Ria 35(?aai, ^laicRt aifi?a fawc^^^v c-iiaia aa, <3 ^^c®Ta ric^r, aia^a r^^m?. 'St aa 

?6Ta*^R!, aria siiIr « f-gscRSf ‘^iat'^i, c^iSaa fasK;®feN, !^sjc®ia ‘RIC'&r, ^;j®i?ii5ia, c;*6?a&7T^®''ia 1 

i2}f^ ^«1-a^1c'a 'sitRca I 


IfciiiliJ 


-•■1 P . 


r=>i ’it^f%f*f«^ 

qjs, R^raii «i®, aff^i^i^i-js 



®tc«sn 5tt ft'SStft « 

Stum 


a«rca[^ wif^cp srf’*!. 4i5i s^^^ vwJi «iT?»ri®Ri!i 
5 J 1 H «n™^si wU '& 1 W 9 TC»f I 

g39T^ ctisj'i a^ls sii^CT*Ti —wa as, aiws^**fa 

wiVsi^i «!i ^'5iaR*a aica* aa ai<tan fawR 

sff'Ji «:i5 c^5W«?ca •»!< fs?—5a "liai 
U.mi-i C5!«(it9it«ia ’^csp waiR^iw 

afaffj' -iM. 'iac*! ■<»j&imT«ar anfat;® ®i]a!i?B i 
a?^ v'i kii =i;CP5, fas’caa ?(wi faaca >naiaa a»^caa 'ssia? 
cas?.! a^'Ka—wa^ caSicaia ac«)i siaii ceiaro 
iF»"tJ cat'*? •^'.,' cRica »!s^c5 \ a«»{i oiacaa 

sfaaicsa fac-nasi 5j5i>» aaai-at*^a ai»ii*tt“i 

fa®ici^? ?aaa wiaai a^ca !j?cb 5? : siwfaa -no 

‘atoai—v3i £5( fawTa-Tacnial fatal aa^ aifea, aia 
aai? C5i^ cast fawia-f'sfea a'^-a^i-aai 
ciiai^l; aiwisraia fa®R-'>if8aTa Jitaii vaa caca ca? 
saiR, m fa| faga aai-j 'aia»H oifaafsrs i 'sniigi, 
>iTcai:«T« a^ (facaa aw f i?e?-ai®1a a|) aaica 
a^ai^ia aamacaa ffiaiia aai »aaa aicaia^ 

e«aii?) sia ! 

i« £>41 cas! ^aia-aiwia a«n i e^m-aKaiig aiaasi 
'jataia ®i!ca! ''Sia i e«»Ha?a ai fatal na-^fflaia aif^ia 
CNfa^i ciia^ata ai 5 cw«-faaicaa aiai 5^5 faaaca 
aisisf! ’iikaa ait^ c^ijc? caeaia ®iaiaia ciai-sfa 
#lfisai:«i Kaa tsi^ia 1 cti 5 aai, aitsTia faaia-fsfsa 
aacia etf^ai ca aa*!* ®i 9 r ^ic®« fawa c^iacaa 
Biai facf^ ■'siCMs caw ’iw? cal 1 

a|<^CB« a?it £«P? tiiaica ^lae jcJi “fffamf ?iq- 
awKsta fiTca Jt-git? aia a-^i fvscacaa ac«i fawia-faaaa 
ai^l^ta aaa aca ^caffsi—-a^a aitam fawicaa 
aiai faar fata aaia at«i ‘^nca*^’ ■ni^ai rflf'sac®! jaa 
5ca i a!«s«aiO! ca ai^Bia <ai Ifsacai aaifa® 5c«cf 1 
ca®(M fa«'a faaay «i^ica 3it“ui5aaiifa Jitan taaa 
aica ’It? ’fiscal i ^*ot 9 acai ®icaca| ariwa ^icaa 
aict aisaca aiteiia faaitai 5^5 faa« faca ancwreai 
aaiSi «n» emit af^a ai ^care, >«aaaa ^rai aca a*c«a- 
Itaiaff iei?i capita caias ®rw faaica* caias faaa 
caiaitai aiiOTl aea as i ais can fscal ss« sw~ 
aaiaRi cs®!s cats* a«ia*aifsraw "i^ifsa fspasa 
«n«a km a«(i si cstais aw^ws ai6f® ca? 1 sres®: 


wl aiscal fsfss sis'®! ifist ^sifWtas afa 
af®sf*?aj ac5?e eiiawsmts fs®ia fsssa 'Biijiicas 
taiais at-sii 3>a«i: siigt?, ®is®: car*ic^4 ai5 caca 
nissi Wij Jitaii ai-l asia acs < '8is«ii ■i^ai'Bccis 
'jsiais iflaa s®is®:| aia-aa:acsil esfaes caiais >iWH 
esaf, fliia-ai3a fatal fs«H-®iiato‘3 caca f,n -nmita 
fsc«is spisia ca| I 

cfif5if«>icas simisfii <«a| aiJiia*f5! \ 

^»r®* ‘fs^IisisT SMia’, ■Ji'sica aas cati^ efsa fe*ia 
caiaSi c«!«si 5 s cs*tf 1 ®i5i?i a««ai®i ^a^i^fcaa 
‘fs«?a-a>ic!?’ SI ‘s[Si?i’ 5iisiaa«ics ^sm^eia 3iwt’»‘is 
f«fsa '«^iia—'uca^iji cs^icss «nc«ii5^i si at'aistss 
«waws acai t ^ ®i^^Fca snaHs 'sisi sis^itss 
acawa 5 s at; ®iis caaail sf*ts 'Xi'iifeig cjgj^ii 
s«fcas atan Sswiss si?C5 4 ^ 4ica fs?sia->iif?C4« 
isafas«6ra aiiaif^ scsi ssi sics ai t aaa.-s aiSaT^j.a 
‘«Bics*ft cia; sina’ isRfs fsweas si fata Itamfcvi cs 
£$f9if®aa-fafssi3i £®fs 5csc5-sit«!!5 e,Rfs ace^i 
c«!ca ®rwsi cs ifi^ia'S ^asi ijcs acaf^ 4i -sT^is ats 
caesi ®iei 1 scs 2 ST»fcas ^ilt?! fs®sica« Sfifiei is^ta 
»15^ acaiaa ssfft® s“fcaa yfi»ca asw sr^j 

ai^css cs ®ieTS cal—ca$i aiac«l ^cs * 

fssia-aif?®! facs 'siei 'eiei aqrs <is g’siscS 
Jisaiis fsca (flsics awa caaicai sia : isssa caca ais 
cs^igcsi SSI «iic’i sitsimsis fs^iia-aihc®!! ^sai 
5C5Te. fs®ia-c9f«itas caiae fsc«is caaf uisa« 
cs -nc? €t^ fa—caasi ^fara aca caeai ®isi \ fsaia 
fsacs sl-asds eiai >«sa« ®itssi fssaialws 
8<»ia fa'»5»fl»! I fs«ialai cet^iicsifsa sii-sica ®Sifa*e 
5W«. caia« fsscs csiai 'll, 'list c*is aaii aissiSi 
'cicsi ala’s*! wiai sica ai—aaw^taa a<sn6i ai sa 
swi cs«si c«isi I aesf, Jiisiaa aiiwa aits »isics 
aacs assi^cm srtisi cisca 1 csi'sawa v«a$i fsws 
C8*lf~s’[ws JnfR®! facs *i^iicai <ast fsssica ciia? 
«iTW—'oiai sfs fssaicas sI*ib ■»ic? ^st fs? 0 Rlcira 
Jicsr asisriSi sc»f fsancaa aiai fsss facs csisi n 
acaa ®csl onwess fsssia-aikc®! ^f®jaicas caisis 
on*ics I 'Saa csrsa cs >«’«ia «acasiw| cal ®i as, 
®cs '*‘css atanfii ®jcaa oicaa si!?i ssaii 1 


Irs =isffi=ft« 1 -l 0 CXX)l 
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^iwi Bfs« 61 ^ f^wR e 5iif5f®Kv« a«i»r 


cjjt«rv c«ic^, af«t>si’ii?«ra f^i'sfwisiwe 

Kf«r 'OllBfRI C’HJl' 51^ 1^5 ®W uO 

w®’!?! csi«f<f 2®T?! ^'sara >ieiaj?i * 

fa®iwa f^ca ^\ s^csig, ?ii®i5f> 

c«ri ®!q»» ia«)ii( ’f"p(fa®iCTa ’i*^ 

’iT^fia Vf^c| G’cira wia*!®! aFn'&i^flB 

•i^iw aw ara i >ifw*T45f*i»>iwa fiita 
i)«(W fa’ll Wi^ll 5fl ®1 5iWU*l 

ai^wa awi faaw anf’ia'®! watc® ’=!'*?« ®i f^^ca 
-siica i >5i? aaf!?, 3irat®af .saaifii atwi ac'^a 
af!!! nf-? f-aaiw fs-i:^ «ira^»ai <A!:fi 

’’j?«ia'la «ii»i-^a5T-*iiTla tsei i?fa ^ca twra aicais 

i'cf’aai ! faasRc-f iiiil>’^ of®)k' «f513 

Ji '.:?k SBfrcas c(r«ai cac« ^ftw i 

is^jia ^^-^taasR •nc\5>i5 caw 5a ca“i sii^a 

.a-jiij fiiw6 'a«i581 «i«(6. ^rca«i- 

Ya®sR-5iiy5C'aia§ 'fla*; a‘s»fi^car«iCTa c’^w 
®ita 'eiVa ®«ii-®^ «ai aa% ai aica hi, jaa>6i 
jaw-Ji ®i wiaicx^ c’^tr.ki wa siwa 

sifqca^iiia ! 3‘fJ?a'i ®in?^at;®a £5i<»(i 

‘Silly Asses' Jinn's ®!gaif ketR i '’>*a6i 
iflil aa>ii ~ 

Ji^ta ffs« aci ®ii« JiicaiH— 
4^eli Biia’fi aia "^i^ia ai®n csrai acaw 
c’i^aa ac^a s[isi-lii»iHi taaiw 
anla ' nicaiH-^ca 5c«—c’i 

>ia ac5a it^esiw tiR^a 

HISl^C»(l£=» Ji? BfMfl '^I®l C«lCar rTC*ia ctl^ '4|[®I^ia 
C®I9|I I 

itics g*fi:eii ai;sH5 i asiei —siic 'Siisiiwa 
'’i?a'f“f»ai nfHiwH sjai erai’iC'^ia 'siia laasW ac5a 

c‘^ks«c% • 

HR aclC®! 35^15 ? C^l‘1 

JiTHi ? efH'Tj '»ii®iiJ! ckH tnea f^asRi a^ca 

HIMR \ 


-a^JiJa a?f5i»’fCTa cf^ai hr^i ‘’^yeii^T ; ca 
t^ica a?f!5 ^ca sesfw i ’^^’ya^a Hi’ifa’fii 
aic’f H?tS[ £®C*P 8IIC*5 ' 

—ai* ai:, uac®! 5ftf®sic®i C!? i aiaia 

ni®i 3c*^ ■i'jfaia'tcT l‘c«f ■’ara hiwih i aiii 

jyafa ®iHi c’VHG ai5 lawic’s fft^i 

aia U I 

ofiaai '5 (i®i 5! cacaf ac5a hr »i(J "(iivckia 

cHa HicaiH I sji^caa "-»«]» c»I!Hi 

aiv I G"ai ?H»5al •ai3sii*ifa»s “itasa C’yLsc^ j‘ 
ai'iia? aii? CHC? yi’8® wRia i nicaw acsi-®i t®i 
I 'Q$i^ c®i f'f’P f«!ica>' ^'eaia 

®T^'! I si5r<pic»t« fn^sa^ ■'Sfcna' Wh 
eitacaw 'e'aii wiRiwa I-? as^cse - G'ai ya> 

ensiiwa a5R«vis cawcaic^a £5"^! “ii 

—wfc® Hj I !i5.i"<P!«i ®r?'saH G'ai 
*itf£a‘ e^inia ®iCHa> mw • 

—£H?¥?. HICaiH IfaH® '--''jlW <61CfcJ, 
csiifasii lA^HG Cain'S c’^‘i'i ailnci" 3Jic® 

rici ? ^as^ai ai*i5tH ca’H'S 

’fca fn ? ^£a <3‘*) ’iiasii'ifaaf bieiia 

■,, —G*wa tHC«rCf5 aws ^5T-s{Tfi^ ^icaia i 

*i1ca alca ■?’’?'aOTi aencs •hc’p 'ii-jati?! 

ssjc^f Sci ctiiJ sii®ii;ic'<f ssiaia asRSj ikh ch* 
Hicaw I can «*a cfeit'^is aRwc: 

'si'ja ®?aaK®a cs^iaifii i ai®i iBic<f ’i*?! Hia5i 

wc6 wGaia aaa acsf Gci—-stiyiji m ; 

li!^ ?£! ! -^tfeia ♦tfacaw -syaHi- 

fnal'^i emiwia Inca orHa’aia^ua* 

i»aii aimrca <?"p|faB5J£Ha »ii«i‘<>®i 
®i hfifia ^ca ‘nicaa i ^-rs’ >i)c?)«i-f^fa»i‘t 

£9f^ia £^co« faaiHia 'siwa'iia ac-jf >((U,V;5!;a‘a 
a^ff 5a «cast ®i aWa* »iiw —(Am vji 
CH^ I 

^?aH-nif5®s awia l'^cb '*5 ca]«!) aaiwa 
ca>«fl arw £»ca caai ‘taa^ia t 


si^aiaico?^ i ati w'^wa am 5^5 

m ca, asca^eiH ^faaa ^taai ca§ siai ?if«iaic«. ®i5iai 'siis 

’-aifaw HI. ^ca ®i5iWc^Ta 5^£a ay's® ^kc-i ^ >R 

cHtiicH a‘B<»ai?i I” 






c«rsr* 


eiiJiit*r« £*fw t"i^n aciiw*itf®w a«w 
fe’iaita 5is<i«s iiw *ic«5 * 1823 

fsj'fjwfl ^•ni4 ’rac® hw hU 

BH§ «• fsfk® f*IC«llT5C®lsi, OTOT 

h'Ttif^isra’rc*^ i:*r ®i5( ^i?«i®, 

■jiar a^f® aww^ita f^iaicsr* s^rfu® i?lw 

r 

siwcsii^CTa St«a »w« efsjfan 

•pais «ii« ac5^is« sjaai® c<r<« ^iis i ®j ^ceri 

sii^ei^w «J«faa vai i 1822 
c?F^ait1 *iii?} “awaai'l" sirc*i '«®T6 afo^i a®iH® ?« i 
■»itQafrfas Swii«i tfws^ wvTwa “^»i c»pn^f6” i 
tic'll ej^-eiwimcaa ««» afawt«i® 5® i 

afB*rife« ««isj avif"i® 5wfw ^srs, 

fa®lB JiWHa ®l^t¥a j 5^5 

I 5'5<4 516 wwiini (?i«» e 

Is^caiaiSsiw ) ®m alawl^® 5c«1i5»i i alu^ia m^] 

aai ®fic®R aiTal i arwiewis c>il»ia 

aa« tsi^c®?! ®?3S, 1*^6 Hai^ i afnvilS assa 

•^ics^ 6®iia aa aw«rt «!»«*? *mi *ih i amla^'sica 
alD»aTl6 5:ca ^la i ®iaaa 1833 «p6ica iwsa 
two ejtaia alii’yil^ 51*5 arcatacai;? i 

«iisnc*ia cfca ®>i*ia16 f?®i aKsri a«n ail^c®™ a«ni 
I oa >isiw apJia avila® 5ca1«5i ms)] an-alo^i i 
a'Ssim aac® m jww aanfa® la^g Scsawm ac- 
alfi’i^ia fega^i ®a1« i 1831 *i|>$ica a’rifa® 

“Jiww ®i’^a” I afe^ia 5caa aj 1a®fai® 
xffa ^‘•aasa wca oiiiIji’^ 1a«R lataa 
aFca ?N1awisi o a5l«1a«rii sSra twI w1aw1«8i?j i 
o5| alcaiic®^ 1849 caeiaii^cv ain® ®ifaw 

aaai a<*i1a® 5;ca1«»i i 1828 «f6lca “1a®R oi^apf 
>i1si1®’‘ aU® 5a I a1®iHl6 1833 '^>eicaa vulaai 
siii?! ‘Ifawia c*ia1a' iiicsi ji® 16 sufav ao avia vca i 
1843 «^>6jc%a 4ric»i Jjeia ®a^ cacv 

‘vs'^Mila^'l’ alevi aaila® 5a 1 afavia fa®w 
1ta®fcai «ia l^ei ^wg^sin iiRja <3»ja 1 aicai 
aw l^iiia ac5P 1®1*< 'ata v®ai a-anrs? vci 
ait»ii 1a®W'ail5®)Cv SI®!® vcaR 1 tiia aa 
aw*.'a!arw si-aila® “faTiivagsi” aanla® aa 1846 
i ala via ^rlaa ?«ai 5’ wai vwvift 1 

• »!m, ?i>t«^’nai-?uoooy 


cacaa a^anticwiic® laaaiJi laaav oacia aiani 1«ai 
ca»fl I 1851 '^J^ica ^aass fa^rirJiiaa, aK«w»n»i 
fsiB « awfa n^-Jia acs^ia avifa® acalaei “falaaW 
•WI 5 ” I 1868 '»|»^n;aa I2k '«faai ®i1aca avila® 
5 a I alavilda lacaisi c®.1^. siia'ansi 1 

tua aa avila® 5 a “sisiisia «f‘K«i” 1 1870 
a Vila® 5 a “cawlavilasft” jiicsi vavIS ail'^v 1 \»% 
iivl6 aacaa avila® acates! ‘‘ail 5 ®i aiaa" e laaiaw 
facaal a*ai1ii® “an^ a'fla” 1 1878 «f6iia avila® 
5 a “aifav ®ia®T’ 1 «5i1®faaflm Jn^a ala via 
caiiva^v fawTii aa« faiac®*! 1 1884 

walaaR aiawlsal ^•aif'r® “fiai®ia®” afevi avrfa® 
aa I afBv?16c® 'sisw^ii <3 aacva >icsf laww 
laaav aa® aiai 5 ® 1 alavK® ®i: silaia®^! 
Jiavia w 5iaB alaa^S;!” al^v sJivffi irl^ 

awiia aa® ae?!) vcalacw^i 1 ®»iv?i eisiiwj laaa 
caaq ai‘ft1a«T)i, aalasSi, iFfata®!*?, laa^qaia 

a^l® faacaae aa® 5 iai 5 ® i 1890 «?»6Tia 
avila® 5 a “aiai'gfsi” e 1891 avifa® 5 a 

^falssiM ^ifa a-ailff® “aiastr’ 1 ca aw 

<sra1aCTa aiaaica aviH® ^cala^i a1®?»Kaa ”asia*fsi”, 
a^iRVf £vaa6s c^iMa ©la® Ji<'®ia >i®i vq^'v “cjai® 
>iai5ia”, aiavRia latfji'gaa s^'ail®® “taiaavia” 
caialsJiifli a^ a’aila® “^a1©”, “a®ivr’, aaai5a*i wsi 
a»aif®®. “J 1 V 1 ”, ^a^icai^^i aia 5i*ai1®® “Jiml”, aiaw**! 
5c§iaiajia 5i*ai1«r® 1aasii«i aral « caialasaa 

^avia 5i*ai1«r® n*aif<r® “aHi«!«”, 

viailaaa caia »i*ai1*i® “ai®a” afavi, ca Jiaa 
Jia HRi aa-alfivia wvicsn ag fa'an® aifaai >i 5 vcaMj 
'erara lassw aa® feiat®?! 1 

1882 CT aiw a Vila® 5 a ‘»ifRi 1a«iR 
a«(Ji” I alavilSi Ji'^iitfas 1 ®cbisi aiaR»a vla'gaa 1 
ataviWa aaa siRiia ®iiaiiacB ^fg® »i-»iwcva sraai 
c«Kv aw 5 a, a1avi16iS ai^iiaia avif«a®5i^«f 
faeiw alavi 1 feiwfacaia— 

‘aiisiR «ia®ac^ ^ 1 a«w 56 H a^® ^laaa feaN® 
^aicai 5 «:aB faaa uua^® cv^^l -^^ic® 58 wn 
vlacfR ai I also ca cv? ^ecva vlicaa, ®wna 
cvR ’wiasa c®a» am jii i av»r wlaai « 5 fsiai, 
aiwii t5« caiaiaaifl aksi ^s^jj^as-a a^aila 1 vnaiwa 
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? 3 jwH'»nf?c®nr «s?'SsirR 


iii^, 'sica^i^® « fiaftj® c«iic¥«i 

onsncfs 5|fli 

nic«Jj I *n?i «ir*iic?a vf-«ia wiaw ‘‘foH 
•r-fj?” siKsi 5^51 <3 

«!«?« af<i® G ’miCBitfs® t^ssTJi'iw ji«fcb!?i >i?isi 
sjisTiaw ' 5 i^^i«fsno I 

*ir5ic® ^1 5;$c® aiw, 

f 5 arf«f SaiR j»v®Te ^jijBrfTO ?|mi---” 

a»j!^® fec 9 («i( ia=v^ sijtjj di^i 

«R Jj'Miftra “aisi»f^” ancsj "sm fijaifi 
afa^i a’Tif'ti® ^cafgsi 1 

'flsai 1907 ricsi m f^wn 

«ica« ScfiTc^t a^if»is 5a afa¥i “^laJi'Nr’ i 

^IB 5 i<ll afa^r« f*?I f« 5 f srctiif :^c6?l CSIIC^, fsif*|Sl 5 Sf 
niwa ¥1^% ^?'8fli” afa<F« if-gca i 

afa’fitficv ^sj trrcsi ^ger aeicaa ^wi6 ^]«ic«f 5 

sierice G !:*r«i^?! fsicera ^si vi^icer ^ca^tsi 1 

»riJi t^ei >j«i«y I afo^iffia 

a«(sr Jn«(iia 3 f^wc«F* iiw oiisi suhi *ii?i i\\ 1 
h®la JiE'^iii ^JWJia’P si^^icsit^ji 

I a’H'«i’»' f^cei?^ f^c»ii« tia ag 1 

'111 afa^itSc^p £ 5 ] ^*i?i csi'si ffca ’nc® 

'fit'SKB iflCJiftceTH CJI^ICSTg sii^?j | ®| 

Jit^e ^iwfSc’T tfit’vw ai«ii ^isa ?« fsi » mu 

^eT'Vl'aia ?6*p £at^C®«fT Slllf^t’^6 f«C9!R f*!!!® 
t^<5{CSFi®‘ I afa’ifj a’^ima asl faFcii* 

5iwHRit<ira ^ic*i anfa vcf aejcsisi, 

“?a5?i i^^sifsc® ata’^ aviwa «?sij ^fst oif®5« 
?lw sij—®i« ¥ias T»fiG t” ifll »!5iwa ‘'^taca^ifc® 
tvcim iic«CTiiierc» ciwisTi:® ^rftia 5a 1 fas® 
awaiiM fv^sjpfug jjrc^acaf caiauc® cu^i wtwn 1 
afoa'ifd fs«v »ii^f 6 fa®R faaaaf afa^i 1 iai ’iw 
aiefjftf®* cvH >i*»ias cul 1 5?* sivit I ®t| f^E* 
»jwi^ »rtC 5 a 'nm ^fi area aactR-afa^ia 

ci 9 i«iir iiiaiei’^ I ®il 'ill '^favi ^lai ssfca ai 1 
*raf<r*? a*? ^aev ‘*^g®ai^ia’. ‘ca^efl’, ‘ac**tsii®aa' g 
'» iiH’ £'aii® anfs«a aaa aarif-i® 5»r 1 i*aaa 
aicav c5«lm ini aiai '5if®ffa var >i8a 5 c«ig fvgarm 
area arm^fe aai 5 ra aia 1 afearifd ml ai*»f afaJia 
»iawa acai c»» mu awffaeiia, a»iia*?f»ic*^a arifa:*^, 
9 K«a !8 s»an, <5®^, onarRHi ’fm l®iifa faaa fsiw 
sflifl f 5 Bi¥^ar avna ¥Cif«ai 1 

ml afoaafd ai 5Cfl c^iwg 5 ica»ai«i f¥=g £«ica 


a|w5^ s»ii 1908 c»ra «nr 1 *»casJii«( 

BTi ac?aaia ’lavfa af®ft» “faw^ a®ia” aaiapia 
WB I «qaiaf 1909 '^C¥ acaewaa a'Ba&ia 210aE 
cafaraia ’ffftfia faaui siBia a-ga caev avif-a® ?¥ 
“faaiR a-Kri”. afovifSa aaa »«aira wnaco acaaiiis! 
faiwfwsisi s 

“a'Ssjia 5wca eiisiKaa aacaa uca ma aaBicaa 
®aa ?Ibi« ca ®Ta®acaa ®i5if® aiaa ¥fac® cica, 
f^:^ f¥C5i ca a?® fewf® aifa® ^Ica ca faaw avcei 
m¥a® 5 lc® aifac®f« ai 1 acawa ^f® aiaa vfac® 
5 |cei 'ajwifa?ic¥ «iiifa¥ 5aia a«Ba ®i«(ia faaia 
¥fac® 5 lca 1 fa^R f»i¥i ai®'t® c¥h wif® ¥«hg 
Sh® ^Ic® aica ai 1 Taaia f»i¥'ia awl Biicafaaj, 
l^eiG, Bi^Rf a^fs ca"! m® ©«® sjlait^ ma? ¥iaia 
“Ha * 1 % ®H® 5 lc®w i-aia 5fn*i aaaa fa«aiafaa 
®]®]a ac5H®»i»! aaaia aejwa f^ ^f^aiTtwa ca 
ca»iaiaf aiaiawa aca fasH W^ia af# aaal «iac®a 
Sflf®a aaia fiaia 1 ®i^if oifBaw ¥ic^ -afaa® 
¥faaia ¥ai f®fa fa^a amaa afaaa afaaif^caia. 
“®?a®arta fasaii? a®!” ca faacaa ai^j aaia ¥fac®ci§ t 
caaaiafa aca ai^rc® fassfcaa ciiaa ^fi ai* casai 
a¥wa araia® C6»li ¥sj ^'Sai i-aiaiawa atai fa«ia 
asra ¥ffc® ^5t, fa®ia-faa«¥ ■^sa g afa^i aaia 
¥51 aaw ^aia i-aiaiawa aw faaia fa^^ia anai ^fai 
¥faa« fafa^ “faasR a’fa" aifa¥ ao a¥ia aai 5 l»r 1 
caaai“if l 5 iC¥ f¥ Bica a?a afacaa erifii ai, I 51 afa 
aiS>c¥5 aw faaia fawa af¥ aaa ¥f5c® aa®! 5 a 1 ®i 5 i 
5 IW ^laicaa afajaa ai«{¥ ^Ica 1 ” 

m c^tBG afaaia a"aia¥ fe®fa aiaj ajfi 1 siia 
jjmaa aia 1 afo¥ii bjis aa¥ a^a^, acawca oa¥ ce\ai 1 
5Sia G 3515—mlaaafS fi»f 

aiwa Gas 1 

afBGiffic® aaa aata ca aa aaai na cacsftai ®i 5 
acai ^cfiacaiai ^csii faeii^W faai 5 ¥ caiiaaia, fasia 
a®ii lf®?ia. mii^fafaaa ai^ ma^ ^515 3 caiefalB«i, 
laiariaiofs l?®?ia. Bla^naf*! caifai¥ feaiaw. 
anwfsij, cncan¥f5aa, S^sfea^, *nwt c«¥ia, aicaia 
5Taiflfa¥ facsiaa, ^fa¥C"aa ^tiana, fajis afieiaiG 
a¥, C5f®aa, i05¥ g c?fai5 ^ac¥^ 1 

afo¥ifS5 asifia f^ai 2’aic*5 ¥i^i¥ifs i ca¥iw5 
t«a¥ afG® arff aa« fata ac5aaiac¥ awai gscbig 
¥ ia¥ 5I8I1WI *rea w fa 1 m aacw acsaaia asj 
aia®'t¥iw ac¥fiwa, “fa«ia a«i5 sana faBicas 
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«rtii «liiiH 


t 38«»i <rt, 4M-5^ fm\ 


a<iis} <3 < 5 iTq* C5}«fl3 f*^at*i* fia 

fsi^aiai «irsi«i ca, c«r»iai5fla siw fasiwa 

a'f'a sntw aa a*^i»i 

»»«» «Rii?c^ 4 i5«i ai tsicaae 

!ii I sim aFsai « c^iij)- 

c«fiC'$a aa 1909 *fiw “f«iaR 

aFfi*i asf*i a»iH« * «n«w« 
sii'^®ian af® i!^i« siiiflifli ‘na? 'sifsis mk «nai« 

>(W6>[ F(g5i I «f(faf §ilai« ■!?« cv ^iisns 5a 

mi wiF<iaj cfh sal i a«ia aa^iwa aal 

iF^uc® '*’((f^iPfia aa ^i« s^^c® 5 ^ca, ®i« c’fw 

5^c® ai5iaj ai^ara '!R 1 "ii »tf® ^ar i 

«aFa 5(fl^?-:SW9 aas<»ff!4 tsjsiia 'juiaia aaa 

011^113 a^Jia 5a •’’ 

aasT® ^cgjai, «ii»t:'-fa t<rw'e ana?)! c«^ 

aviW® Foh afflvia ’siFawa aw acaiwi i 
wo*^ ef^i ^acBt c«T’ai aica ‘ 1 vwra fa'^a” ‘‘aHa”, 
“Mcaaai” “Fa^isi caeij”, "aawrai ’—Jiaa at^sjF® 
ac-afaviB oiafftf-si «»F 6 aaw aFia*i >ii? i 

“Fassw aKiaia a« ^?cie??in( 

ai’p'l tftlaw 'naswfl acedia ’em «faaa i 

aaael siaca t®?R 9j*^, iajaia !?®iiFa ceiaia cs'^i 

aiwc^a I m F¥| t¥g taa»fa •T:i:aiwi ao-afo^m 
taai aia i 

Jicass^Jcaa 4*$ 'ac6«^ia Jjaca « nca nc- 

aFo¥i. Fac-ia ¥» c%i 6 eaa 5 iif 5 c®» awwj cf«»(i aia < 
iflv a«f!a '£ aaaiJj fasi aiwi f»i>i aife^ia t 
aa F»i»j[ ^Fc¥i« san¥i? 5 Jfl e is-^ia awRi 
F«¥ ca»fl I ®ca «iw-k«iMa 'aaa ai £ 5 ii 5 «ii 6 

£a«if^¥ aaai eiai 5 ® 1 «na aigwa afevi caaR 
aaiaT, 'a^aT, ‘caiacsia ®i«®', * ‘®i«®a4’. 

^a«fata¥ aaisia* ^^uffc® wiaiWBS ®^i 5 ia, cacast 
Fao, Fa^?®^a^ awiimajia, a^. ^Ta'fa^i 

^wi’tiana, aaaa m. Sjaiwita**f bs «iicaFo 
¥W£¥ faaia Faaa¥ awia ¥ai, aiitaisiwa ¥it5a\ 

¥laet^s ¥«(i aai fca 

»i5caiw ai«ei ®iaia aiiaiw^ *»[« 5 iF¥a ¥5c®a 1 
>ati-§i «ii 6 :a ¥fl»rFaBa a^, ajasa. aalsaia, 
519, Biasa ®yf!5ia faF'BHJiaca aa-aFa^w 
ai'$'«)ais Faesw aaai taiWH i aicasf?[«f 9 Faca?'! 4ria 
Ji¥¥ acb^a aiW) Fa^aw-JiiF^t^ia aaftaa 5i5*ii 
¥ca*i 1 , «;a Faaa 5 c«(j ufi’aj ^lail Fsic^caii 


t«¥¥ «ica 1 c¥R caF«i aaw ‘flj^aca afa®if¥® 5 a 1 
>«»iaca c¥R Fasiia afo^i 5iai 5iflFw f^ai jiF^v- 
®iM ^Ri aia Ri I ^ a^ita jimi a5^caMi Jasrfsiv 
aw « aa'4i tiai 5C»!« aF^w ®i:«( FassiRC^ 

¥5n awiS £5^1 5« Fa 1 ®i$ Asa® sicaas^wiB 
FacaaF ¥5i¥i®ia (ai?¥i 1320 ) aafFa aiF5®i 
aFasiwa Fa®R aiaia ^®iaF® F5CTca acBiFwwa, “Fa®ps 
wic®! Faaa, a'Bia aa»i5 ai^iai caca aisfwi 
®ia« fli5(ca! ai"Pi*i ®R-FawR asicsa ca Saw 
Fwbi, a?aF® ®!5i caa tafac® ai^ ai i-®aa¥i5 
'^jsfaia ««aa esraws aiiaii 'sica^ aiFvsaiw, Mta ®r 
• jic®! **:!5( ags ^F«« ailaicw 1 wia Fassw aa«f, 
F'lWica aa«i{ ai'ac®? a^aii s^5®* ^fwi ai^aicw 1- 
'SI as ai:?ieii aiF5C«» c¥a waaF® ®i5i ®na«ica5 
Fb¥ 15 FaaH I'-’OiiFsi ca si»iaia ¥?« ®i5i "a^siaw 
aFeic® caw—$515 ^laa—a^i? ®i®ia, aFF®3 
ci®i5, si^Bicas siwi'q, caws 8i®w l•••” 

J15 asjcsa sissica sg 5®iai?i a»ii F*rj;fi 1948 
5II5W 5ic®isam 5>ja acB^iu e caiaieie® 
®^i6iW5 a® fwg ¥a1 ai^iws ¥iF®*?a5®iB siisia ai'$- 
®Rnt F5«ia aFa^i ‘*®ia e Fa«ia” awiFa® 5 a i 
aaw® Sw^i, aFa^iFfi ®i5 Jaaw Ksia aF«fa 
c«ic¥« sica¥ a5wiFa®» catsFwsi i a^aica ¥?i¥i®i« 
•Q ai^ca caa ^wwFfi Fasaia afa^i aviFa® 5C'^ i 
iflw* awi ’sic^^i’, ‘Ssa ai^a’, ‘Fa®ia «FasaR^aT, 
‘Fwcaw esia Fasia’ « ‘^la-FaFsois’ ¥ai Scaa ¥5i 
cat® aic5 t a'^aica sica^ ceia^ ooFaw »fica»a 1 
®)iW5 'ssiaiB Sa^iFav afsswis sisiime ®i£ai¥ 
FaoSw I ai^®ww ^si-^ceiw ai^i^sl Fa^iFs® 

51:111:5 i 

5ii»i ®iicsf Faaia Facn ai^iicai ¥jiwa 1 

®!:a F¥| F¥| aaaal¥ asai ai^wsi Sa5Ri cac«!«— 
a«K® Fwai ca§ w, Sa^iFa^ ®i?f5 aaei. aaei 
a4ai sii^se ¥a ceica acv? 1 ^Rcaw ssam^ ia'5i®aia 
siiai^iia as, eiiia^ c¥Cfl ®«iiFai®i5 «i®ia« af5- 
»iF¥® 5B * caa F^g csiai S®F5 5 a FswaF asais 
si¥a si^sicTs F®t!Qc® I ®i5fvg> >a¥§ aiF« aaa aiai 
Faaw cefwa ®aa ®aia® '2*11:'^ ’’’^‘1 '*F?t;« ai<«i 
ass 5a ai I >a siiaita afawi a-awwcw acai«6 
ac6«a 5C® 5CS 1 aF^^* -ieiiFa^ asai «ca^ act? ij®a 

c»i¥¥ a'aw¥!;¥ «i*w sia ¥9C® 5cs • a*aia¥C¥ 
aik¥a ofiawia ^iFs^ca « aFawi awic-ia Sewajw 
awca ciw ¥aaa 55® 5C^ « 
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^ ifl *fim(3 "WH « f^iasH’’ ■'ifovia =v(c« ajisiwa 
a®U'ni t«se! <8iw^«(i?H I a’FiW'S aoi;^ 

'ncwa 5iwn^j.C8u aiw aia^lasicBi '5iw«i' 

S5STI I Jjrt?®5t{in tBi«rja • 

‘®i;g''?r, ‘fa^R « faMHVJlT <3 SCTIN 

fa«»R->Jlf?C®ia eW5 'Q fa®IR *lC5®iR 51SIW "Stifia 
c^ca airc^a i vscffs 

f5®i"ft8T ai^-?wa ?!C9i'i> fiT?i'5 ?cgc5 ■ 
aR fa33R’’ afwaf tica fjiafsi'a a^ilf'tvi 'nm ' 
siRi OfiMa c5T«ira ffsuM!;*! i 

Nsta 5i'*i;ircarflj f*i^iew aiitsi ^^s’SfiVi^ 

villa at'ssi/'® kc»' ^^iFcai iit’iw «co arata i 
aKBTi fsjesw 5iiy5:c«5ia ^'asiR ^«rfii 


cei'C'i'C'rs «fi?g^ ms i fa®R aa- 

afaa*ra Ji'aRSfwa fifa^ 'aiicii caal i >i(«(i> 

faai'i as^iif a«i 'Jicfaca'^ ^•rc'ii 5ca i 

ta®R ceiaaipfa afsT 5;c8i5i 

cnJiraKa I £>ifRcw5i^ ’vci t«^mi 2i 

wa ^’ca «i ctOTvuca f^i'os ^ca 
afsB’cisi fa»i®ia Saa • Ta®R afavra a-awnatai^ 
aRaJ^ Tasi^i-aif^wia sir Sh® aiac® i *if<» 

®ia! til >F®ai aisiw ®« 'wiaisil cvr 

va* RsiiOTa Wc^i faw 'aiaia 

'aiRK'Ta aicii'a^sjfCiin a$f,aia f*fca asic® 5ca— 

a^'a ®i»K.a—^^aicaa «is'ca ^iRai 
5‘c® aifa ??t t 


f5?t?r5 JTfffIsT 


af’ses^ trsRiJT^ 
caicaasa aiasi >i"ai!'f® at'® 
asia feasiiR [ oft'oo j 

^11 ac^s asia aif?®! aiw [ ro*oo ] 
>fsi«5j 

®: Ta®Jii^?isn ®§I5R a’aiT'f® 

[ ;?ft'oo 1 

®* Coal'S 5Ra is^ii 

at'® [ 5;ft*oo i 

ts^it-sfaBs amoi sisia 

Sasiiw <im ac® [ ^a'oo ] 


®: ’I’aifT® *1*151 56*11 

Vila at® i Oi-i'ftO 1 

w*r@^ 

sicwi'^ aia a'aiff® asia 
aiama '-■aa at® I Fioo'oo i 

^caianfita si'aifa® 
aia 6H!^iaK acaa wi^pa- 
flams: L <^(<'oo l 

^1at»r*i 

sa^jp Staimaiw *i-ai?a® 

<3 aw ?6fa® 

>i^^aa loo’00 1 

alf^i 


^tFrt a^, 





?«i«iJj56ur i[f's;i>i •f®jfiv ^«h® i 
o«ic*i JUK^Pff ?ic® «♦!$ 53[B*n®, ®ra*t5 

5TPS ®Ri ^wifi 

fjiuCT:? «rw«F8i siH-nv®! fncBci i '8ii«ii ’mh 
¥11*1 ont*. BjR-fs^esR a<n sir^srI^h iiifs'tii 

«n?tr« 561 sjarwi^ tRWB sii^ei^rca^ vat® i 

'!?raiW5 onecfB ^ictisi fsi^ “w»n«f»?wH5nT5®i” 1 
Literature «»iL 

^fWfl *1 »ii;^ 

oiT«f?® sric^ii I ^Twi af®"i^ ^wsii 

d® I wfgfT aUCBIieRM SJI CTO« »|lfl 

6Cii, =?iwi «ww ‘siiT^ai’ ^stc* cerwv 

CBWR 5a. ai <st^ i^R®si f»t«Fia aimv »fq®w 
Mnni*ii 'Q a5*fta 1 aiww 

^®»t5 5nT5®i I «iia aiwai’cl taa?nf«Ta 
aitsfw B& 5cat6 ®iOTa sK^i c^aar c^nifat^ ‘>iit5®i' 
-t'f aR5itaa «rfaa^n1. aiwi faaaa? 5if»isi (•j'l-aRi 
;« 5C»r« ®«rta ijf5‘l\u e 

c^sTBf’a’i 3.aic® *!TicaR xr< aia? fiita 1 
®i« faftif f5wca <<i^Tet "alfT® ^la s?r. 

lacff cawia f??wa fsjwi •ifasaai'si^p 

5 C® ?a I uBwa 5 fl ‘aa<»>iiT 5 ®}’, laasR- 

5itt5ai’ ^«iTf»f flit®«na 1 ai«ff^ on5it<ra vw arpi mm 1 
aiwiffiRia fa®R-56i »«siYaaf®iw ansiiwa ancairet aia, 
z’it co^tneS* a'^nR oncens??! 1 ciisiai 

aK»!r«Ria f«nf^® w^»ja ?a®R asi^i t^ica «iic«ri5^i 
ataa. ai cpawcsia hri feK<d, ^iiaaftat ca^?»i 

af5« («at aicfa awi 5ife®w aaiaga a^ia airct 1 
aaw^ a* ‘oiafR’ a»icej 'siiTii Tiwa 

caiauf® » '«wafa asti bw, dwai »ivcar^ 
«ieieF;< I sum* fasica uqvafst aiaifspf-®«'W tvwia 
caa^ 'flat asSi mm, fawicRa cvr 5^5 faacaa ?ac"ta® 
cvR ajf«« fs!c« faacaa atafaa ai^ra c®sr »«a< 

«« 6 i qa« «»®tw uasaSi asm fw a«R carw aifsi 

tavi^ »iw a"fa. 5^s^i»^a«iR, uT«i®, a>naJi >flat 

aanflww niif"rt 5 re aiatw 1 t«a 8 Wr ’an** 

ttR, c»i 5 » 55 W fafw taaa^fajc® ms « sems 
♦rfafadi^ f«*t cti$ I fa«i ■I'sc^a caaic*! vm- 

a^tani ot®t6 !*Tt¥ aiwa *iTata‘'ii® fa?t® cncaw 
ca <«5a ®ifi c¥R aiff a ^ic^a a*aiaica taaca 

• caWaa. =ff»iar5i-7ooo2o 


orT 5 eai ^ca hw, Urn faacaa eit® f b ajtcaa faiys 
B 9 i®a 5 if®T *SRC® e m\^% a^ac®^ tia Saw fast»ita® 
5ca an I ®ils sRiat aaiaafaa« a»fca ’sm, 

aiofjflfsfaa ^aaieffaajta afacaa caicaia at 
^afaeiicaa ^icaav ‘afa^faatia aa 1 

fac«aa« 5 rac>ae ®iw fac^a faacaa ai^csa c^r ?aaa 
arapf fac^a aiaata aiit-a a$[c® «afaa faaRaiJ ai 
‘faw?aaif 5 ®j’-iaa «aaaf*(R 5c® 5a • araifaat •iw 
SlfliaBS atfaaF c^sirt cefiit®faa}t aacai faig b?wc® 
ta aiatav a^f 5 carcaa, ®i: faa:?aQta ®aai» m. ona. 
fa. Jia.-pae ca^ faaca f«fg ^rc® ca^ a^f§ at 
<st^^a a^ f^ac® ata 1 «iaat faaia^aaii ^^caafe® 
a^ acar attsri ®iaia a^caa aacet a^ -aige® 

maa. fv^ cawcoQ '®!C«r farac® 5ca ^twwt ‘popular 
science’ at 'fa«RaiT5®f’-taa a^l 1 

®i5caf aiwi faeiRatf5c®ta Sfaf«e •aiJs^ac'Jfa 
aaiia faw 1 tsiaat ^5OTr®iaifaa>ia’t fag fag jjyas 
aaiaaff aiigi asracaa a^ caata £®aa a«a at aacistia 
ca^, acaicaial »nia feata s^ia c®i «ir« ct-^acaa 
amt, ®T5ciao aK5ti fassiaa'f?®! afs® 5c® 5ca up 5 
fa^nsr «iiiac?iiti5 act! aca tam^ • caasr 
w^.ocaa wat aKsusian faBstcaa fag 

faacaa aia^cs »ifsca»tai aa, aiwi fassRaif?®! 5ca 
aR-faesicaa caia faaca aiafaa ®ai atac5« 'sa? 
-aia®! ‘nicin etai »iara ®i(a5 a'Bicaa ama 1 

fufa aif5c®n *fi^a ain fassiaaitesw »n^aa 
aiaa af#8ia faff's? *»«faa ^ici ? caR niia -laascea 
3-'*^iBaRi a5 <ic<?05a, aaw®3 cai^aaf aBait»i5tfi near 
f®fa *(f?if6® I vaaia f®fa ‘fa*2i cacsr' 'ngc® aac»ta 
<flat '5f5ca| ffm f«imfa aaif»jcm c^ca-caw cif^a ^cara, 
aif5f®ta ®Tcar 'state® c^ca faca cacera aSaia taic® t 
fafla aif5C®H 'sircaaa ^qatst *0^5 'sntacai 
aiw, atafaa T^^srsf®# >«aica sra ca^ 1 calfwa 
aif5®ie aiaiai aaa'^ei 5c® ^ica, ®ca cac^ ®i 
aaifBr aiiaa *ti&caa ca^aai 5« 1 fawiaaif^tata 
»«^aca fa'g aRfaawca *^^?q[f® fac® 5a, cvi^ faaw 
f«fa wac® 5ia ca faacaa 3-%?i a^caa aai cacif taa 
at (tatfaa a^ ®ica caca fac® aa 1 ®!a -aii afa® 
af®c« lif’tca scar at, i^sa ^®a ®'5 at aaiifa m? 
®ic¥ ®i faca ®iac® aa, «tiai^ vac® 5a 1 ' «aKB 
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w»rni 


c«!^c« asm fvj ®!? >ii (£ni aikvi vies c’^tcu 
cT«w, '!<w ai<5w« aniJi i 

«irc^»rai fs^sut VIW, 

Vl» I tSitfsi^F Jnf^C'SJB 

«if«iu ^1 a®iwi w\ f3¥ sill I 

sicj^ c^cae 

a'H dicfl, c^H sjI a^r-g a>ii'r^qji"pfR T’pjfi I^hri 
■ iiw «int I folws asn^i® W'^ii m c^r 

f»i'¥C¥a gsic«i f^Na jftw'si fsjsw ^aw, bj'^'s siwic^nc’i 
5183! f'n^c'n <5i«iH»isii cigaiasi ’taw i «!«i5 if 

«iRi f»i'^£va 3s,»i ai*na ^fSiaca 

9i3a • 

ca!®K»r3 3fii:5 a5«iw!iH acsf sjw !?5ac5, 'oincaa^i pi faeica 
35«( af®nS5 5i;?IC5 I T^eanJllf^t'SII Wi:B<3 

^i aju??!*! ?!5ic® «Tana acs? loisda aiasi i 

avgcvo a^c® s!Sa®!«?i 

STT® 5iai 51^ 'jee? S.t5 

31«>I!:5H, J!I 5i!3@ft5f 5lf$C® 55TC5 ®13 ^llbfgFai >*3? 

5!I5JIt^ C*l^i ^5C5!T"-“»llk=»3 

a?*iwiflii®i3 <a^ —£^i*i 

e-ca U^] i gsic^ii 

’iiasfteT :a;nr ai fii c^i^p ■'ta’l'spi “^iwa ®ifnw 51 a- 
aiolc^ ®i ^5ca I fassiJi^iiTiiC'aa wca 

ai3i3W«p®i mc^ ill« ®il ®Ksii Birai si«t Eii^ifl 
as «£i», a^«ic<iT'5ti®i3 as 5iT3Bft5i®i e asaiTi*! 
m]^ 5a I 

®M B5qcami®ia ats Scpf’sia aikva 

aiiifji^ <\^git®3 faaafSo ^ifacna 1 aioifaar 

f^S *11 Bfww mi s5iisi<rOT a^ig S‘s;<i iii 5C5f 
Stsisf Jisft® jc^W! f«!»»na 5sa aiStTf"!®! Jicg<3 

cai®! ®eia ®if®^ 5 a 1 S!«ira ca»!i5i T«rca 

!▼! fsf ^E6i5F Ji^'^wa ®iww ei^icaiai s^sflcsa 
‘la c«r«ai ara acS, ®ca «« «iii acarea 5 a a^taaitaa 
a® af®®Ta 1 ct5i ailafa 1 taasiwa faacaa 
»it5p 'eacaa ®«f!5a®if5a ,af®'5»fiiia aefi 5W, 
iif'niaaji, a»ri«ffafJi a'^^® faaaulsis »i5«awi 
afacwi »ifawa aikva acss f‘»i 
« a?f® ai diTW c»i«icf a a^ig Ssivi*!! ciiircal 
®i at5*JcaTin aw atii iii aeaiaft Jisiasii 1 
aw«ca c*nfii?[Tfi asp®ia aftafaBsuiia c^h laaicv 
aiTavJi^ai’s aifewa 05 ‘ila wia weai sw, >i»T 3 *i 
sftafaasiCTa aitaaFiw faaa a«fiiif®l^ 1 ai^ 
Kw »i‘9ma ai awwii affa 'sara fa's 
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C 9 !ai a®^? >i 55 , aihfaaiwa ai afac®a ca^w jjb 
fiica «ig^a war ®ia ww siciis \ 

43a3^ aikara ®'gw as ®Js:a, eicf aia ^ca 

4 ® ai«n aifsca c^ fa^w’iil?®! sriwt a^c® area 
? (silfetaF Jii?5®i ac? £»fc®, 

a^f® ^®iiTaa 5i?5*fi c®i 1 asfij aisa 1 ®il 

aK^ri ®iafa ^Jifaa ceiacara ©^jhw aa=^ 4wa aa 
4 ^ aa, aiwi faaRJiitoii wr a^caa 4 v 
5TeTT3 a^f^g 5i!«g«i f:«c«ra vic®^ avwwa gesr 

*fj'» ata; aai® 5i®i5a*> aii^rev cbN a?a liiw sirt 
fass:?! »ifoaf| sreire® 5 a: aiwia 5iif5®i *ifBai a«a:i 
asi® £5£i5 Bi'^ ‘*nkvg cn^^Bii ■*iia, ®'aii Taasn faaaar 
■saa-'^Tasia asis esj® sresiw *»i*f ^pca fii 1 4 aesa 
^a a'tsjR faaai w^acaa 1 y;^?® 4s «!aKi 
aafis, piW jjiaig*! oiaai s'a-Sainreris ui^w 
^ii-fasaiwa fafew faacag aatata atcaa ®i:ii'P ca^il 
^^feaiaar®! a^arefi i Jii«!ai®si sihIjit acB^ia® 
aisiBft atkag 4 ^ ®i;il5.i3 ^la*! a!3^ f^c^ica ®rea3 
®iaraaa^®i jh fa®!ii 5 ii? 5 c®i« ces'aawg aj«f®i, 45 
slt^KJii vai 5^5« 

aiiis 4a^ taaraa 'siiwiRff aa aKsii Ta55ii(jnf5c®i3 
aaiii fawBiii aia>l siw-aiwi Ta53iii5»!f5®! w 
?«!«reaii. £>iFii fa'sica- 4a^ ?s®rea fei’^icaii i aiwi 
fa^w’iif^C'iJg awfeaF ‘^iwa 511.®, 'aiai Sawfiia> 
tfWii ill I wtfeiaf g5?ii| ^(iicifa aan 

§aaAai i W'Jire^ faaarara aiilg ffit®, |«i«tlc® 
isiiif®® ^iic^ faesiiiai^i c-j^ka f^rc® 4a^ 

^icaia aficaia c^ca. ata»yra 5i?5fi ‘^ac'i 4*51 fasw 
faaca a 3 a®lviwB fa®ii< 5 iif;c®is oirfsiiia 

4(W3 siisia? ml. '^wa siwwl Itwii Taeaiwa aiii- 
aiJiCT 5 ® I Taeiciia ^e5®b sc^ja'iia 4sii W’aaf- 
wa'Q 9CT ®iisia! aiwi fa35!ii5iif5:c®ia 561 , asges csr^ii:® 

aif^ 4a^ 4‘c«f3 ssis ®i!a« ca»n yii’aira aia, 4 

a®5isi snsticTB 3W®I 5ca 1 ariaq aRsri fa«R- 
5ii!5C®Ja 66! 4*c'ra 5K®I s^siar yiicf’(r®ia aw 
4wrea I 

fa58ii!mf5t®ia wsa> fa?ii 5t:3;i, ®ica oiasil 
fa«rciig TaWa fawa «aiaia aiR-aiiscii, scaaaia 5 ® 
mac® 5 ca, ca faaca tBiacaa, ®rc® ^iw jiaaTs 
a"*s3 5 C® ^a i asfa®iat caia aif®® «ias! a^ig 
aigrigai aca fa®R faaca «afaa csiai feiac® aic«a. 
®ca 4sii! c»irc»as acai! si®i?as =®reca| oiBi-a araca i 
faasR BfRcail Biica m. fa®Raif5C®« ceiaaw 
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«R «fi«nR 


t *8 ®r 4 «f- 5 ii *««in 


^R»n »iSHV BfRC® ts*! » 

5CT5? 5»I, «»ft ««ft »!WB 'H 

^lora *wj wc^ ®ic»ii csiw ctwijw Jisw*«'0 
^(gw I 

cw ^1 'iJ’fsinfjivcv *iTf aw ^si 
wiw?!’', wilw^rucnal Tsibth, “c®'5c?i wa«n 
^1 Cai*ll wfs, W« «J^l 58 «’' <85 

CaflKiS^ »lTf5®l 56!«I VHfl. 

C«18 MS5 TOI vf^'Bia 

8| 81*fR I C^f¥ I (Iwa C5T'8« 

C*I«^ 'Slf^tiT 81 88818 C8C^ 8^8® 

CVH VFaW cifVl^ Wl®lf88r | BF^faS 18^1588 8^ C^TWTa 
C18F®8 8818 8fR8 f5CJIC8 81 88JI 58 ®l 5*?. f8«TWa 
8I!ilCV e?8«IC8S 8t8I C<^)C5 ffC® »fiaC8r W88OT T8SR- 
C5®8I 8i(gC8, 5f«818l 8fCvg feSlca, f 'jg 5C8. 

<88? Il^tga 8lf88r 8*51 51:8 C8W8 <3 51811:^3 I 
?8®IP«8 « ®«Ji ^RC5!^ 8?8 5f«8i8l fs^l ^«(l8 faSR 

a®8i8 ®C8I8 5®, ®i5C8i wii^Kai fassRlfcera 8 vc5t^ 
!8«I8888F 5C®8 JI8t f8Wfl '?i\g si5«8 f8®HV8Wflg 
>nk OTC«ig C55raidi« ®i8iiv8 5® I «ira Tassiwa ®8i 
WRC8I^ 8f8 <SII58C8 ®18 af®’?®!^ ^f'g®, ®I5CBf f88JTWi:$g 
f8**1 8*»fc4 8f®l £86818 ^8^ 8fICV BK88 8^IC^ §?[¥ 
fire® Wc® ggit® W8i £8® 8i i 

ofsijg f8®i88it5C®i8 5$i C8f8 laiS aiwj 5i^ 

>«8^ »ig»i S^sg 5«8i ®^5® «<ig8f8-—“aiif8 fg^iwi f8W8 
f88C88 f’fg ®55 6 ®81 BflT^ I C8C5? Tatw 

f88C88 6§l wnm «1818 ®^i®l 8 I:? >88^ £8£5'5 t¥g 
Cfliv «n f88WB fvg 8fHC« 5C® *fIC88, C8ff8l| 

Wllfa 8U81I8 fgaiR^te 85818 C5’^l 8Ffi I" 8^SIR 
f888iltn8'8 faff's^ 8(W1 f8«il88lf5t®ia 5§l ¥£8 I £8 
C-^-lig ?»I8P8^-f6!8f88’F 48? HNWI’S! CIH?8I51tRB 51^ 5« I 
8IW8 <5lf8’8K8g «llC*«fWW C8*fl 8Fg8C8P>ilfll8r 

▼8C® £8 8t^i-f8888f f^g £®I8I f®rC8 8IC?F, T8®RT®f^8F 
3518881 £®181 « C^'^Tst 81<if8f 58 ®18 aW 81 

®ia8R CIB*!! 4SR6 £®88 C’-TC®! T8 I dWV £WS8W8 
48^8 8I¥C® aiC8 I 

£▼18 £«188F ^▼^rcg ^818C88, £8^1 iSlC^ f8CaiC¥ 
f8C® 5C8 I ^18 8181 atigf ^8(C® ni8C®r ®K8f 35*1 
▼aC8, %18Wf8 8^rl I ffijRia 8itl3® 8I88I, ?8WICJ18 
®18IBlf® 5C8 85«. ’igsi, 8^a¥I8 8Ig»118f«f®, «I8»ll 
IJ18®8 ®It® 81¥C® 5C8 « 2-48f«l8 ^85^81 £5«6i 


▼CBCIR 48? 5CBC88 8C8, tv's ^flt®vf8®T8 

cn»18 8I?»n®l8r8 T8WR8lf5®I »nf 8 V« 1 l 8 ▼wn8f8 ®18 
®i8i8l^® ’Tw *tra t8 I *£8U8l aicaa «nciii' 8i *»iw* 
®aRl '5llC8!r£® Vlfaw 8 j« 8I 8®, W®1 ^ Wf?®! ®®5l 
£8^ I WIisni f8C858ra, 8T?®n f8®R8rf5C®18 B^W^Wl 
5C8 “19? ▼!*? l®if® WKa”, ‘8l88* ®1,88S 18C®nBlt®” 
88 I ®T818lt®8 8IIC®!I58I8 af8®1818® f8C8{Rl« «n£8 I 
ai^8 ®18C® fgaic^a JIRI f88C8 5§i8 5cgf5»l 8c8, 
498I «I88l9I^ £8 tBBSR 4£8C5 BW®! 

C8£^ I ®1$ fgsiiwf ‘8Tg®18( £‘»K® 51?’f£®8 ®r9I8 £8l«I8 

aC8re8 !▼ ? £8518 « ®81 wit® 81®t®8r ▼l£«ia 

48? ®1£88 '5lte8l wn®^lf®'»®Tt8 wif® 5C8 CWCS. 

®ic8a ▼^9t**i® 6 2c%8i ®i8iicaa aarc^ 8?^ ®i8i8 
®ia at®“i’r C8t«i ?▼ ^tap ? ‘«it^«f8’cv wit^w8 
8CBI^, ‘«l8’£8f ‘^18' 81 W^ 958 ▼ta, ’wa^R’ 81 '8?«Il^’a 
811IR ®l®1® 1518 8181 l*tig £98 ? 

£▼8®! t8®R8lt5®l 88. 8%Caa t8®lC8a 8I?8iI®l8ia 
a9i»i. £8 *;8l8la a®ica e cs^ia ?55i, t®f8 8c®ra8i8 

811 €(8 8®1I 868 t551, “8181 8:918 8T?®II®I8ia 

faesRs^i 868 8a, '®iai 5 a 8i?5ii 8j 88 tasR 
£81C8f8 81 »” 4V8I Wiallfia Vaia SbIS C8t 81^51818 

t8®iC8a 5 S 1 wwnata wtRiwa ®i8i5®8 8!Ra f»nt8tH® 
'Bi^ai’^ia 8F8®f, 8:®ia8iw8 8® ^5 a®i8 « ^Bwitai £8C9 

a 88 I ®1^ «iwe WlRIwa 818®l8 faSiRS^l ‘>^^8- 
aiJi8 C8C9 'sicaawi, 88^ 5 £bi ^?c8e?l£®. «[ia ®ia bkw 
8IC9 t8W88Tt5C®JS 8K8 ®f89IC8a ®f8I 8I85CS8 ^t'^ 
t«^I8 818^1 I 4898 «l88iI8 81«{^ t8®R8lt5®I afs® 
5C® Bica 81 I ‘8I»5lC®ia '51C89 £8C«1 8l’^t8C88 BCS^ia 
taaiPlB 4V ^^5 i^t®51 Mi? SciiK, £8 88 £8C»8B ®181B 
856 f8iia “!«▼ 8Cf 5C»1« 8819® ‘tflfaBR’ 

t8®18 561 , 48? ®ll| f9a8?*f ®f8t8I8I ®1818 t8«Rl81 

fiTce^8 «f8®ia 8a8i£a i ▼ot f8i9 B^»n^8 « 
561 a 3ca 'St 5 :b f 8 aic 8 a oi^aa^ (percolation) 5 c® 
£Bcaw ®i8J®a sea, atp® 5 :® tBoicf ^iifv t8®i8- 
8lt5®} I ®l5 8®t88 81 '0W8TC8a faHRleW f8CBfOTa 8P» 
t8aR88'9®l 8818 5!1® ▼!£•, 8®?88 81 8I?BIT«1818 "St 
5£^ f8B5R6$l, 8®t88 Bl*51£®ia 8® 49 

“8i:aR ▼i»i6ia" '8n8i£8a £8£«i wcig 8i Sica, ®®f88 bwib 
t8ai8>nt5®l *116818 9161881 8188 5CB ®is£8 81 I 
®i88 ewligeiR 611881 e8t8C8f a®n"iia ii^a, £8 •iwi 
t8c«ta t8c«fa m<i t8C8 a®1 58 1 



'5l^t9 sifereeir 


®i^ia faswgSi fac»i5J ^Fca 9i?«i35$[f JisiJjiif^ 

I ^5T55 £5f«f¥, <3 £^!H 

5i:q5flil <5:;^iHS Nisei'S ^si rb ' 5;?!C.J 

a®iv 515, li’F^ *isiJiiiB 511DI 5j?«ic's '®ic«rB 5^*11 =?bii bis 
HI I CB-C¥1H C^ta^ :BSI>I1I BtCB* Bl «IICI«e I 
BBIBH, »jtg*5 feWH-Jl « Bri^gss) Bjt®WC’f JiSB HB 1 BK51I 
®?BIB :BSi^ll BW>d, £5!*31tBB ThB^H sfeCB 

a«ia BFBIB StflSIC £H|, CH^ I 

ceiBV, »l"»llfrv, (fiB^ OlHI BB BKBB BWl 

^W"B?SBf e ®IBfBfH*iB fB£“lB »ia\ 'ol«l ifl-tBBCB 

tHfB’PIB I CB5JH. <«^B« BJBF (EBCeil'V BSfta TbSIH 
’ifBBtBS BSftB ^tlBB ?liCHB SSIB 

?BC5?5CeiH I fBi^ CBflJf silsgie B1«B1 

BIB fn I ClIBU BUBlI CIB:B C51B1 ?tf«lC'®B C*^!! 

‘5I£BBni*1B 5;C5^ HI I ^«t^Hr, H^liBIC-SIB ^^i)jlf*r Bg 

C^CC^ SHi^SiBlB f[lH CHI I ®I«I5. ?B®IHF5I^ 5^WI®HIB 
4-fBBCB 'rt'Uf'TH Ba >15. HBSCSJB WBi^*!^ B!HH fn, 
hTsB « a?®! TCB B^^B ?BBI1H *lf5BB 5I^H 

^iafac*iH >aB? ‘eaiH « taaiH’ ®ii«i<3 OB’!!*!® 5te§ \ 
BI^SIBIB fB®IIHB6ra CfHI ®I151«ir,<F fB^^f BFai ^®I, 
^BCH? BICHC^F ChI BfmB Bn[B BWaH 1 fB-S- 

liBBimCBB ®66 f^Cfl 5}l^«IBia ^IH £H$, CBBIB HCB^Ki 
CH^ I 2IB ’fW Bll« CHt, C^D V^BIBCBB 

BfBB I 

▼SIIB ^BIB OICHV ’Vm laCB ■s'lCija I B'BFISIIH mi% 
«iiBai HB ?isi»iii fna 'si'ebiiphi b^sb bic® 

BIWia ^H?aa®l ®i^H BCB I CIB*!! ifl-fBBCB 

B®fBt«lB suit's »IIC5 «flB? BllHI •*B«<tHL'T«l B^BI 

CBC® I ®l|, -'lIo’fWB B^TB® Wl'^IH HI 
*IIiB HI I 

1 

tBsuH ’ifa’vi h**iibv B5 i»iaai biwi «iBia 
■yjsffs a<B3 ’FBC® B£BI »lfaBlt*l Hl^IBI BBC® 

^IHH I B'^BICH aB1?«I® fBWlH n?fifWcBf BIBIHJ 
H5rB fBCBlI WBI BI5, fBB5 aB5B 819 6IICB HI I 

a?®f$ JIWII9 fHBlfs® aBBi CBH CBIBUBI 

aB« mcB ®ia Tbcb naa cb«91 b^bw i cbbbjbib 

^nBIC®fBB kB H9, fs^SlBBl « CBIH BiCHS 899 BBl'B 
^9« jflt® B1B919H B9C9I »W[ 59 I W BBl 

* ^tfBt%B,9’I*^>712 613 


aflC^a BIHI (gfsiBia ■Q’BS ®I^BBr £l^ta fBCSf *119 BlS; C5IB 
af*i:® iaiBB'=i e oita^ sisibhi i 

a-'BBfirH H^HlifBCB BSIC® ICHI^, e}lB^i*fi9 

aBBi B-gca bb biich i bbi$i h^j, hw? ch5 i fB^ 
■4iai 4 fnca csicBn. 'orcia aBBi cyiBia sihi SBHitX® Bai 
I ClICBIIPHia BIBICB 5C9r B»1 C® CBbT ?9 HI, 
®CB ^'BB^T CBIBBCBB -^C BIBICBG ^BHlf?® BBI CBC® 

»nca Tb^ Bacsa bhi h^bibbcbi aia cs>i«ii 5C9 

€ci HI t 

aBif«ia sBC^a csibbcbi b-*i 515t<3 hbihsibh 
c^foai 4Bra5 i lUc® cuBia bih Ss?® 59 iab^ 

HRI fBBC9a ona WBI 'HI'Q9I9 HSIBHI «IIICB I 

ai9 HB <ifBBia feih® Th9b bibchr'I® awi cBaa 

CB<39T 5CB HI, B1 aBlf»I® 5C51I fBHl ^IHICH! 5CB HI I 
4BH tBBI Bia. 4Bt$ SBBi aBIC»ia BfHI CBIBBCB 819 B99 
BICHB «tC< 1^1 BBC® 59 I 4C® H^H £»I«|BC«fa ^^HI 5 
BICB HI I ceT»iIB «l5“fi5IH |®jI?ffCa BIBI 59 I 

H’^IBBCBB 4 Tbb!^ CSCB CBBI BBBfia I 

fna^a® »lfoBI aBl»l, ^BBCBB HBB'Sh, £fI'«!BW9 HtSf 
CBMWHI. H^lH^BIi aBIH. ®ibchih1® <3 bchihI® bghi 
H"HC^= ?6i^ £Be9I, »I)kBa B®IB® HaHl, CSIBB“»I1^B- 
H'*1IBCBa tHfas? WI^IICBl-SI 5CBT BI^B1I9 fB«a?HB6l SBI 
aY*l®66ia B$CB BCM BtH 59 I ‘HToBI H*^IBB, -^B- 
Bia HCSf t“I'BlfBB « cei'BBCBB, 4BH?B »ll5sBCBl 

B1'?61H15 tBSaiHf'l'Bl fB'SfBBJISICBB 4 e 6®B CBCB H^Hlfa® 
BBia ^H1 BIBT OrlHIC® 5CB I CH^ BIB’ C9|’BH BICHIRBCHB 
CiHJ tHB fH^ ♦ifBBIB BBlf'B® 891 B^C59 BKB?aB BI 
BIBlfHB HBICSflBHI aBI"I BBl 4B1® «raBI9 I 

2 

aBI«IB bI 51C»IH fB?B9 eRI-BlBHIB ^H 1 I 
CB-B9CH9 b 5-49 Bl 6 f® CB^t ®l| f®fH d^BB •jf9BIC*l 
51C*IH I a'^-®»IHJ1CHa C5C9 ^B^ICHB «!Hfa9 B^-49 
Bl^® BSI I -Sl^H® H^hTb® b|- 4B B«ll Bill BlglJ I 
BK9119 fBBaB b| ll^f'JjSBtH'ea I ®i«B B5-4B 
4| BlI ®19 IBW-Sl «CB| Pai HIHre, «IW« «IB Bjf®ffB 

cbH hi I gsiwa b^ iiigi bhi bbcbb «ic*Ba bI 5 c® 
*iKa, 4 Bia*ti Bg aBiiB, iiW « Bf®®iBCBa chI i 

!5®9K IH^aB 1lhc®9 bI aBlB BBl CB bI B^^H, 11 
*I5W| ^iCB9 I IBBl ’JlilBg '5IHia55 '«9 Sgl Bf«*l i 
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Si“&ca • iWow 
SI^I W) tSfOl’PPH MUSI'S C^IIW?! 'lilil I in 
c5:fi 'si=?«?« 55T'!ii 5:ical » 

«! «ivgi ’?s! a«Fi<i=?‘ «n(:5ira t«!^KR avi*! qcisr 
®np «??«!« •niejifo ’sfiifi i '«s(Wt'» ffica 
CffI<IC=V?l ’fl'gieit*! a'<?I«I ^9t<S i^l I 9ig a=»i»iw« 
■lA^ »fl9«tl «,-* <3 

^1^51 9vpi:T9 CeTI! =?! a^P^l*! ^PSC^ CM *11 I 
m ’if*!;® 'flv'fsi f^fs sjw iRj I ei^nij jj^iji, 

©letij Jji? I 

nwiwa <2 aiiv. a’^wvc’F * 1 ?;^ *i^r a9^ic»i 
V?X'S aiK*i I aiif^liW « f^«IT*1 

Jisjqait'fi ar'^ra vac® 5c«i i ^»i-vcw Bii^caa^c® 

f*i?®5 faeic?i siQJi^'iiia «i^aic® ai ai'«iia vac® 

5;ca i ®fi^t§ii'lai*ic<fa acv? c^isfia vic« 

'i'^na ii^c® 5 W I fsi-^ceicw ?«i'jpv « aijaiiav- 
c«fa fawiwa fafecr ta^caa oaa ^sitaa af®ia ^ncam*! 
vac® 5ca i ?ifl-5iata!^ aic® ai «iice«6*iia 
flic*!aa:*i vca ®ni fiq-vv « •siaiiavc'fa vi^aq 
85*1 vc« a?*® vac® 5 ca i sicq 

59. “oc® ®iain faiansSi o ,9it*)®6€ia 5ca 
<119^ »ic!? »ics? avi«icva fafffs a'Sia*« mvca *?i i 
«»wcva «n*«, a<£9ic*i a? asg sfilcaalc®® uq^taa 
c«!«fvc»ra fa's'^R « af«t® >i*afv® * 11 ^ « ®il aiia^ 
aiSiv ca V® fli^faaw acfoi:?. ®i »i5cvl <5r^csm 1 

3 

wBi'ivcia 5 iC 2 ? aiif cif 9 am cai-nicai’i wt 1 W'avai 
ivc® aiac^si *» 'oicwa cbt«h aiicva sjiRicaia oiiv^«i 
va» fv*« I ®i^, £ 5 i<iv 5c®ic5a 'SRia-'i siR-feicv 
5ciac5a i*ic«i ai"? SI® I ami 5 Cf| vacai vacai 
>i'ai'rv 1v^ teiai 5iaic^*i i tac® a«9!i faaR 

&61 o ahisiSm 5T akcaa afaac^ ak^ei 
va'?i crai fac<>§—tacaa vca *iwvai la®Rlsi aaa 
vasi acaa I 'SiiC'TS siiaaij « a^^w^*! c*i^, 

afscaacsi ae^itaBiT ciia C 5 iv aiwi 

«iai« ilf® « iata»6j v^aml *i« 1 a 

aTi®Ri fsj^ifBitsi <*‘ai vr^a c®iai«i vo»*i *« 1 Jiwf® 
5 -iivW <!tf«i® 51 'afv® aaai ac? ^aavst sicsi 5511 
«iiaifl cviJi cvR cvcaca'i av « ®a- 
teiaqui tii®i| B>^ 4 i «, Sica 59 c*R 4ic«r« aikvs 
sjf®:® «n^J call «icacvj ^«sia nmi ^csct m, 
lawacv ail 5 «iica af«® vic®| 5C9 1 ®} ai 5 cit 


138®si 9^, 4«(-5a »i^ 

SC^wi 5 W. ^C 9 i«ii 5R ai—®nv 4 «na 5 C 9 ai 1 <*l 
aaa®! faaiasSi « afa® 6 $j!i ®^ 1 ® e asjl^ 9 «iac 9 aca 
Sica 59 ai \ 

a'Saica vaTaaia, faaRf^f^sv a'a-^aaiia-a^ai- 
vi^^al« vii* 6 iat «a bipjs «ftacs aac^ aca aca 5C^ 1 
pi sscaa taas «fl<acaa tsi'ii ^vaaal cw.ai ac®T 
amt vai 5 cs 5 1 tas^ca « afac® va—oiiBipt v'aai 
ac«i aivc® aica ®iai aia ai; fa®iaf®i? 3 v a*a- 
Saana <0119 ail C5iv ®ic® ?a®icai f®^® v®fii 
csca caai aavnii »flaa ‘faesia’ acva «iaaia 5 ia 
¥Ci aifevwa faai¥ vai ciaacft®* awi¥i 1 tua 
fa^cas tassiat, c»iav o faaiasnafavsia’as aifevai 
cva caiB 5 ia as~faaiciia vai i 

fasiia ceiavcaa cvia 5Pia cal, afaT® cal caaica 
aa’acaa ac^ atai atascaa a^Jiaai aicv 1 ®iieiia- 
¥icffireai, aa^acaa acai ®iafafaaa « ceiaii aiai ^av 
faca asiaaia aa caisti (avam a^^ 9 fcag aai facal 
5C® aica I jscas faan (slacv ®ia^ ceiav ai aueii 
fa®iacaat vip ^caiia cal 1 ®ivte igcaicaa vai 
atav w"ia aiaica cvcat^eiia 1 Tv^ v®p 

vrtva 5cac5. vita ai 1 

tassia ce=[avca 9 «iia tavtS |®iai ®«i fassiaa aica 
ai-®icvfa ceiai al-49 am asm cal 1 '^aajitav, 
aif 5 ®iaaicwi 5 v, vfa |® 5 ifaa 'svars 'Sicaa ta®iaa 
a-siai I v-a^m® ceiavcaa vmi c^csgl tavia, a^ 
ceiavaie vataa '^aantavcaa ^a« 'vfvlwva 
fa^iaa aia 1 vc® cvavcaa afatst® aici? ai, ona 
al« c®aa tats* la ai 1 ■^'aaii® ceiavai ®i| cvia 
avca 2 - 4 vtS a| tvca 'sim *aai5 aia an 
4 C® aacsca ^t®as 5 c«ga ala® caavsi 1 mcv ticas 
al aivica vi 6 m c 5 ca caivm vic 6 caat 1 ®ii «a« 
tassiaca* atsta am ta'iaa 5'Q«m aikvs taaraa 
a 6 c® taffC^ 5a ai 1 'siaai, aata a^aaia p val 
®iiC5a a!«i ®iaai ©^aic5 vncanaa^l vca Ksicia 1 
vami taaai* 8 ca f^ica vataa®i v^a vira cs'ii vswa i 
aiwi 8 ta® 66 i aim® 5cm 1 

4 

sia aaaim asnaia vie® *ifcaa »fi^v-’ait3vi « 
®^amt vtvsmvai 1 ^ail asncvmai vest fatvR 
cvavwa at®ti® vac® »iicaa; 'liail avivvcai 
aiai ucaa tawa « iih®sw avipa ^aif5® ¥«c® 
aKaa; si"W¥pfa ♦itavi taifa® iiviw cssai tat® 
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’> '5I9f-^WI*I fsjBW VUS f«iaFI e ’if'l®- 
bSw ^j?ii Ttfc® ‘^ncasi i W, sii^swia t^wR- 
’K^iEB 8« '»i'<8 vara 

v^^itva >1^99 vac® ^iicasi i 'lipra 

CTi^ra wral «i55iira®R cvct f'rc® nica i 

®i fv 5 ca ? aKsisft siR>i-aff® ?v ^Taiiira 
<i faaRs^ra ^'*tisf «i s^jj ? 

i!C«rc*j$—amvfsf® viai-5jikt®ia—^avacacsia znm 
^?iirt«i 55 f. a^Rsa 5 jc®jaJim, csi'^jiw ai[«ttv isvr fq ? 
CfJifa* cefiif^faesiwa »it® Iv csr;?^ ^la 
'®ia-'S!iai?fi ®^’ sufawca caiqi ara fji ? 
®i sicj? 59, onsiai ai^siBft aw f&ara, "sifv^q *jra, 

Lta MW 59 5»?®1 I 

RsiB aisisft al CTcq t cvcj?, a5>ji 

cvcsi, Mi'l vca cvci? 'vcira ®ic9 ai'gfiavwa 
I '5®w <3 a?f® w"!! aiQisila ®iF«fC9a 
»ia, bc^ 

«imc 51 siicai atsv^-si^^TR-aataiFisi a^L-'i Wf-ss 

vatffsi® >Tca ca!;«<i?5CTsi ^na t aueii f^aRr.jf^ciii 

wsjji ai?3'5 c’pwra M, caw ^ca 

a»tsa di^raa «ffiJii<irac«ia sicai 5??C9 ctfcasi ? afa^ia 
®!sra, sii ^caic^a ®i®?a ? in ®f!ce7jbjfi e 
35*1 9iai Jjia f^fji cv c®c< cwa ? asAa 
afa95 c'ic^ cw«ic® aicasi fv ? 

5 

9r^9!ra f9«RB6ia »iac5ca 5 =^bt c^o i 

afl-afovra 9*a-aa« aanfa® 5« • *n 59 

®ia M»na via ®iiivrc®fsiv 1 ®]c® aiSc^fa 'rsp^'i 
V 5i I vra eaaam catca j-a' aicaa fa«R9if5c»i9 
lf®5tt’i aneiHi aic® weaia * 1 ® cvmra ? f 5 '«ffc® 
af«ic®a ^f®5i’i ®nc5, aiwwwe ciic^. >nff®a 

v»ivi®i c^fev auvi^wra ci<^; afv af«icaa 
^f®5i’> wiJ 1 la-faca aaf's casia caiai 59 f*? 1 * 11 5caw 
fvcaia aiii i aiBfa vraala aH®a lf®5ia tal fvsf^ii 
5WI J-iflvffi C9ai 91CB!?I 9KBlIVrai9 siicsia 

af*ic®a 9 I 5 I w afaa J«fv siRawfacsia ^sia 
cvD vfavra via anci 1 aila si^'iia S 5 i'^acv 
9;^jw f®fJi 5‘f®!it6 snc^ra a!5 avi«i »rcac5si i 
af*ic ®9 mjinv, fnvv a?i«i Ss>nf5® 5C9 *if9 n'wi, 
^aifv $®i\f9c® ca*{f 511 Ht9 sniRa 35 
1RT9 siph1*ic9“i VC95?, ®i 5CW I3«9i wif 5cv *nca I 


aiWKM C 5 cva vf 9 - 5 «f 5 f®ivai vifia*!® faaiipia ara 
aica^i sii, aT*ic®a vvi avi^ aijeri 1 'Iwi aBssia v’scjij- 
>i<»ic5fl faBSRt « af*i®c®9 cscv acS, ®ca ^i^cJia 
"efsivig I aafaJiicai ‘afaaia' ac*^ »«v afascasHa 
Bfaa aasi^y.^ls? ^ca oifaqs® 559 * 1 iJia vs[a^si ^a 
cBiavcaa assira wai aiccs 1 a§» faeiFfl« afa®«ai vfa- 
5iif5f®i9caa 51 C® vfavw even v»ivR«5iv®ica 
Scafve 5C9 '^RC95? ac5il s?ca 59 1 

faesR^ e afa®®caa »i*»ic># ta^a araai ^ifaa'Sa 
vai fac»ia aaviai ®i5i^i vfa-5Hy5f®J9wa ceiaia 
iassitav « 9iifaf®v a®ic9a cvr vi*? w5—afaviai 
^caa vai 1 ai»Brc®i sia, awi^ aigeiJ 1 as® 
vraicaa cac*i fassRBB'i va^caev, siifav cai^iicaw »i 
91919 iJia fe^f® fv vca 989 ? ’ifac® «ir®«9 « fa^*5®i 
5^ic9ia c'lfCJ? 9if5f®ivcaa ca«si ®i9 1 vc»va 
9ncaa vai ca9 f®fa a^fa cacaa, H]®-sia 

faiBcs a9i'Q 9re vgca«, >fl5ia aiaai ^f'6 vea^ «*ai 
3f'j®66ia <3 '!ifa®caca awi vac^a acer 
Sica 59 • 

9IWI faaia9if5i:®i ®iKai 'flvfS ^iisa aaaii * 1151 ?- 

asiR 5C9 H'lf^ca (sirca f f^s afa®ic^a faaa, ^afaev 
« f6'«if9awg ca^ ! snfsi anBii faaR 

aif 5 C®ia 95iic«.n5«i fa®TC‘sia vai asifs 1 o)W*f, viei- 
acRa afa fa6i9-fac«a*i ai 59 , faf®^ aaia asaia ivia 
<3 a^f® «*a^ Saf’Tdj faca afa <5iic»iT6ai ai aicv, aiifv 
asara ^nwR faca afa cvia faaaa ai aicv, ®? 5 cet 
f95aia9if5®i--’ifa®9if5c®ra fesf® 5£a fv vca ? 

faaa faca aneii 91 qfa® favo cvia ’icaaai 5 a 
fvai, aijfa ai 1 ai 5 cv, >£i-f99C9 RicsiiBai vara mi^ii 
9 if®a «i®ra C9 ca'91 taca, ®ic® 9 cr 5 ail 1 auwi 
f9®R9if5c®ia |f® 5 ia faca vflvWsiia al ag visi 
■siic^i avif»i® 5C9f5V« fa>''^ ®ra»i9 ? «na cvia 
fasifa® ^aaai 59 fa 1 we ^icaaai 5 C 61351 ^ 199^5 
fa®ia Q 3fa® awra a| aiaia acawala®! caw vaca 1 
»fiiv faf®R al-i«a ^ai^a iic«p ^bi al evara caaai 
caw vaca—»fa-»if8vi9 5if5ai« ai?ca, 9 cr 5 cal 1 
a-viaia aacv fasiae^i—fac»ia® 3fa®56i faca 
aisiiai ^icBiiBai 5caii 1 fvs aaaiiffi ^ivfa e aii^iv 1 
Rifev, aauBTiB^ « ^aafsi^sH 'H-faaca «iic8ii5ara aiai 
ai5’.i aaaiia ^tP'a « aawicaa Ifsf® facw <*1 a^ai 
evav caaa ® 5 caa, c®afa aaaiia a^a «iicwiv»ii® 
5ca I 





c*i 5HJ lfi?c«fs *n?Si»r(fl BtJi =<rsM iic^ 

0615 ^ «If 1 i'$l 'Sll 

?«I S'omm*! »i4ml ktit ’' 

■n»jsi ■ficssi tiijsi I ^«i«?\s$ sii^s} ai«ifv,« 

«|S10? BflCSR HSl'llS aCliier*^ « 

f«rcv <!iiia?t ««b 5 ; brw c»i^ 

fRCfri^ «iisicei i fijc«fttrs 

<oRi « ®*ja 3 gc«(>S wc^bji siJfl?] c'r'<(i 

Wfl I rtwa aislJi ’iife'sj fac«n^ ▼» fawR < 5 i!i»ft»fsi 
JlUfl ^ISW t£C8 qi« ( C»|Rl *J« 9 lf«l 3 . 

Bfiiisifa, Wv^Jiifa^ji, cB{irt' 5 fa«Tii 

ap 561 ^<18^ csitfej^T 1 w 

si«rta «aawesi wc^i 'sia Rjai 
«siq c^w. yw8 «iwiwa faaRBiSie 

■jfB'ca c?iw I Ssaitavffl sjco c*! si"nf «»isiai ?if 1 
faasiwa sjjsjt *11^ 'jsnsiai 11 ^aeiw faw*rta vi? cw 
48 ^ £»i6ia iilSi 5 B? «|<iai haw 1 c>)^ 

fa®iwa “ni^i « 661 fawnl 

vi8(a I 

»I1«B|®1 h®R 'B 115 ;aei ^8C® |<ai8f 

c«twa 'Bi^ia siwicsi I ®«isi 

alai ^wiBf^c® a>aca5i "Siai^ fasjwa ^!a«r»it 

^aia g.wra c^icaftcuj? aa^ 'iicj=Ka>t faf«i^ fa^i-fl i?ca 
I ^«iaflw !a®iwa aa^ b6i hi-bir 

a^a ejaaiaiacaa taai^ ®k»i fa®rwa oiiaia £aca» at's® 
^8 I TCfiafBfa pa«a^ facial « aalat «j®ra^f 
BiVi I 'liai '^ii'sa art5^5c®ia aaiwa acai 

^a®iaa^® a^f® ^paaiN® a;c^ 1 apjcaa iaaHa 
aftaw «fla^ Sapsa al^ *iawc^ 

fa«iwa ai^iaj, c^ca ai cafca, a^a aiac^'^ces* 1 ^®aF^ 
fawR « a^fsa ciaaii®a sfc® ^?at6® ^eai Jiiaracaa aw 
ojafa^rt 511 a:c8T'e ■siiafaiT ac^l 1 aiaiaa sii;jcaa 
¥CT fa«icaa aiataa^ ®ia a&icaa cs^i ina? an;aa 
Ta®i»iaw a^ca cai®n acsRa ; 'ssia tn ar» ca ai^eiaia 
snaica a^ac® fca ®io ^lai aj^aiasi acafscn;i 1 c>i^ 
fecawi aiwi f= 5 fttR faaaa asai aac® a®'t ^wfeeisi \ 
CT Biifli 4 a *13 a^caa «»(«wa frm \ ai^siaia ta«H 
awcaa c’ltaa 4 ipfa^ 1 4 iai waai 1 4$ 
4 a ■!« awa tasswfaaiia asiia eiaai§ acdw fa^ ^a«R 
8 iw®i a®§i a»ii *if» 

* 25;a, f«iaa*ii'rt5 fiS, ^t*i’»T'»]-700 006 


'fl'Siil fa aRc«ig ag!5i fg^^icisn ciisnwa 5w*ii 
5 ca facasi 1 fa®iwa laia^if®, ^ifacawa ^tfa- 
a'^^i, f»iai 2 F 2 ^a f^isj 5j®a ^afaa'aCRa >e^ fa®ra kaaa 
asaia amfaa ^ (rwK 1 »iisiifaa <ifaca“i, 

«sa|£af3a 4a< »iwiaa® ©i:a 4^51 *iifecaa »w*ii sa 1 ®®b 
■ f“ff'a® ai fa'^fa^fUBfca f»if«F3 afai *liai aitiiaSi 3)a>ia 1 
4°caa cerai acaaaisjj® & 6 scga 35*11 \ 4 ^*? oK;*t^aif3 
ai*^ f«ifaacaa a^ii sjai gwa fag ae^ii aaca caw i?a 
31 ?t3)fig fa®R giiia ^aia »isia5ii« ®il s— 

(a) fawiawa aRi 9ic*»fa bcw faaiwa aiafaa 
ORUf*F 3615 age® 5 ca 3 ia sicsf fsB ?iit5ia*i aai 
aiiafwia acBit *jw ?a 1 fa^R caaifc^ acai fa®R twaiwi 
aica Jii I faaauf®? 'sasi'sica *ifaca»ra aac® 5ta aic® 
3151 fa®iw 5K C31 faaca oiicai aaa erisiia >nm 
aia^f 38 i 

(’a) faffiiwcaa fiocaa sfiij—faaiiwta fa®iPia 
apaa *fi^j ^fecaf*i3 3 ca« 1 ^n&i^acaa fa^a^fw 
a«fai asi aica, 3isai 3m^fgi si® 5j5^ 

aacg I ^lii^ata 4 ^ fays^ifei fsica fasifa® 4as awi® 
aeg 'sri^fiia®^ 3eiiJiafei3 aaai asai aai ^fs® i 

(’i) fa’afaasiBicgg siowa aqi fa^^iwa aiai affisi 
fa=^s^fei 5igeftg>3 aeg ciijfjiasa 3ai ■^fgca’aJi aac® 
3ca ( 

(a) If®?]*!— OT»if5 4a? aiJiiRi wc*[3 fa®ipig ®a*i, 
ipsij?!® 4a? '*ifaaf®i If®?!*! asai aac® ?ca 1 

( 3 ) wlaaVwWfg 4 a? an^iiRi cawg fa^aiifcaa 
afaRl SBia age® gca faewa aeg ^fiai caffwa ?icaaaw 
?cawa) 

fa®R faacg aaas asai *WCTi 1892 glaaaaia 
U'S afc® aawa 4af$ 'bi?»i S?s;3 an ciaiafsia 3ca r— 
“^asifaa faara ^aa fwfac® ?|c5t 3a>iaca »i^f3 5I- 
5ifa aaacia 4aafa 5I Bifi snwa acai ca^iaw •I'^a 
®iifaaia ^laic? 3! ^ri aiiawia” i ay® *fw 4afd 
aaai fsiac® 3csr c*i faaca siaia ana mai acawa 1 
faaaasfS cwacaa *171*1 aiaig (conception) *i! 
aiacw aawa aiaj ?g ai i wa*! aiac® ?ca 
aa» caR ^ 3ai ai m aiea 1 aial can aw 
aaa cwacag ca faaca •eia wwa wfifa aa aiaaj 
f3fa cal faaegg i*ag aai ewna crIi awa oiaai 
l?awfr® wi awj aicai aai naiia am fiita «nta*i 1 
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Jiw®* c*i«(C¥a :g| «jra«n sn 

519 fni'n I ¥^R w'li *ira 

▼iwa ai«if!iv of^Pw^R rii 
tRuWv 5 iwf avif*r® 5 : 5 r, iiisnaiRFra aa-afo’^ia 
fs^w^ VH 2 *rfsjv ®i vcs aaia ^ai ca i 

»ja ’ipia*ii^«!ar wlaatia :^] Ji^seica 

5 C«S 31 a^FlCR » 1 W 3 Wl Sf 63 —? 11 C® 

aiiarai 31 C«!CV 5 l« ! 1 J fsiC 3 aiM I 

ana iivffi >1*15111 5Bf afa^i^ii Tsita ? 'susjd 
® wia siwjcsi ai“5i3i tasiR > 3 ^ a>fa i faesic^ia Taf«H 
fasic^ta aif«’i3 “i^r^fsio ^«i?«c3 f»if«i 1 (a'Ssnw 
'aa“» eraai ai^sfi afs-jc^ia siiaiw It ’pcac?) 1 

aiwm faesTwa aJiiraa a«(siia^i« 'nk faaa 
afc^n CTeai !?3 3 I 5 C 5 T >^3 faw ciisiai 5 )si>iTi 

fsifSca c^P 8 TC 3 aia 3 isi 1 faaw asicaa snftr tc^i 
cRf® cRf® la fiia 1 at=i 

1876 ^^rc'*! 3C«ra^i«( S?«'f»iics^5 S’ls'iif'iari awa 
cit^icf ac3!v Saaif^RF «nc«ia ai^siia 
■I'R caiWR RrraTawJi I 1863 «(>&ic^ caiaMsa 
ac**?iiawiis 1 “!w a'lieiT cnca 80f$ Saaifsiv 
■ic«»fl anaii “ic^a 3 if 5 npi • »i 3 iTaaf 

a«c«a ace^i it ’=ic' 5 « 1985 

cvR 51^3 afg®iai ^ fii—«if®«iR 3 ^taa 
▼sti I Pic?^ 3I3C3 fa?3« am faf®« ®r<(i c>iC 5 ^ 
5i^«ia3la afaw^ii a*iaJi ^acei C3i siacscai 

•151 I 

3 iac3a aicas !• aawa a*w ca>R 
cvfR Sa®ilar»F ?• ?T fa^:a aia^ff-i^i sti« RFca csilfei^ 


iiM55i®ii •canq ‘flif’ia 3«« aaraa *najcsi a5ifa3 if<3w 
Sf53 I 3iac3i >i^aic^a faaw oncwfuiq « 31 a •rtw 
5nt3 aKBiici^ii •■ 3 S 1 <3Brc+a5n»i c>i6i aaii »i5. 

«a3 avtsia aeia wr «iiwi jicw i Tb^i •t'^' 
asia siwicsia laac ^nsiaic^a oiitaai >]c^e ifsja^a 

mvaicsa lassR •?« aira c'*I'«iipii \ rri 

c>r*i c«K’*f fa^rca Ri5i*«n ’fa'ofaiTiwt5 wcai wia?! •ac3 
'5n5]i;3ii «CTa siw»5 Tip 511^313 aBia caasi ana 53 1 
•ibiItr aia ^faa asaia b6i ^lai ®iac3 asfs^® hm t 
oiRji ci^iif«r iai«i oiiM ^ifii I •lawa faf^R aic^a 
'^(f's^ai fa?®t? 5isica iaiau?ei auni •caf«5i:i 1 ems 

airea ®ia3ai5S i[ait*ia aficsR 1 

cBiTRf’isfts, cwa'-nieij aiieiia ca aicai^ if53 ni cvn 
laf3« aiw 3ia asein 5c?i ca3 1 'ants^ss artaawai 
aica 5IIW '5ifafi3 ftccR 1 i£if9i^ fv vca asa 53 » 
ci«(5 a'SaiCT ta®H-atf*a •'nni3l3 mm ^'Qsi acge 
3ia!;3 ^i^iaiei! 3ia e ssitna '®iWR-aaH asi'sfla3 ^caw 
ac®! sicn 2?a ni I 

jrtcaia taaffS aisaaitft aaar csieii cara 5 a ciaiafarv 
5 ca ni I 'Bjie-^ief faaw aa^a atoafi aga afasiicn 
cacipw I ag >imi? 5 af, siif>iar afavi, la^JiTv Jafnv »i^aw 
acB« ?aaR fasw "dev t i^ai^ tasRfaaaaf aacaia 
Bifsj'fio sga a^asiicn cacs^w t aia^iifa’? f®f?3C3 alaeifais 
’nfffa'TiTei aifaafaa' Wes aaai 5a vea 1 isaw 
atai 31 aiacan ni ^icaa »§ aaai > 1^35 vai 5t*s' 

Bi(?i 3!;aa*iii^9Taf calf«a^ aa^ ala 

aiwia a5il“r3 5 a 3i?cai fa®R aiwisiaia 

iplufi ai^ta f calf'Tiar cona T'tC 3 ejea 1 


“•rifa •iTr 3 ^ S^iica, '?fa aRBii«iaia caiw 510 faitl aiwieiaia i'gacaa 

laviaRf ?” cavm aifn. f»F^ f«i^i ni Bf«c5i 5 a •I fearca ? t-iflwasf 

aiaicna aa ca caHaa wica' aa •faai 31 a caai'a a^faca farwi w anawiro 
aa ca aici aicfi fne^a leic^ fnc«f§ afdfaf® ??ai ^ISita i ta'wcaf afa fwiawa cri 
alaai arf 5 'C 3 a:a 3 i:a ^i 3 ia ®iita ^-eai 51 I 31 a -^ca aitaa “aisn, ina^ fcsia 

na Bif^ai aalcv aiaia 513 faai -aliped 5 ^ca i” 


—aalesrfiia 


(fwia aw:a—c*i}a, 1322 asna) 





«p4nr»i ■I'snrtfl •frt vfe’Jir 

fc^ra *twCT '51*'$^:^ *n*5i3! f^i’^wiws ^5»?i 

e f^sn CUB® ![« I »fi®»fi5 Drummond School, 
f5B»lt«a Sherbourne a'^f® «i ^n^’nw cia'lli 
VW lilB? atswsftf! 

*llilT5¥ fBOT“f WC® BliSI«nsil 5C® «HC=»^ I 

1800 OTifi' telfsmsi mK 1817 
^19^9 a5 ®!s®?irtiS 

avi"!CTi arai^^nB®! <51^^® ^c® mw 

Jia5 ^sr 1817 sjict 

^feiVI®? ’I®! C>»T5JI^fi> ^ll»f® I 

C5«>n^W f¥g¥|W5 SIWl^ 

8^1*15?! ®1«« 59 I 1817 a’i^lf*!® 59 

'£9 nfi®’. «»«(« CT »iTC5wa af5® aT*!® i in^ 91155 

9IWI '51919 avlH® a«Pl j9«illR¥ I 

£91915169 avil*!® '5RJ19J 19®!9-1991IV aiil'^SC^g 

Jii'u 5icBi‘9 al*i®iBf, InfliwcRB 5ca6;jjW9 

£|»ii 1®T9WH a^l®?i ka"! v»i £9c® mca i «« >*5 

9Sl9aWCT[59 ficai ^caw, 9S919 ®^151£^f sft«9l«l®, 
Ntfl^sa ®9ii9i«9siW9 9rl9®^ a'^1® *3596 

a¥ll9® 59 I 

£9 99C9 9IW1®19W «55 99 •nfel’iev 9%® 59, 

£95 9*l9t¥ 9R9ri®19I9 8lfel«18¥ 959II Olll*rp 9¥I 
5W I £95 a|ll'r5Ca5 £99 l9f l9«IIC99 9l5® 

5C9l99l 9It59W9 9191 I 9WI9il £S19¥ai'Q «HlllC9 

'ilC9l9C«R *n5si*18¥ 95919 ¥T£» I £9l«rC99 9U^I 

«I91 9n«K¥9 9® la^k® If 91 9! I J9'®rl99r 8l9- 
®19l 99tC® 911911 ®T9RI ®raiS ff91 819 *jf9l I i«5 
¥99P9 £9l«rC99 £919¥W9 8liM*18¥ 9591 ¥9C® 

5C9lf9t I ¥ltf5 ®99¥ia l9t99 8l^i<18C¥9 ¥1919 

9n??<®| 491 5:16-T9glf® 19®1® ®T£95 91^¥ I 

999 4l9t9 9I«9I9 9£5f 9£af 1«9¥19 19519 96c® 
«ii£¥, ¥l¥¥i®i laflafiwcaa ¥i89i 59 (1857), 491 
19WC99 •n^t<J8¥« 9 I 5 ® 5C® «IIi:¥ I 9Wl¥l f9ls|l91 

J9«il9¥ alawia ac9TO9l9®i« k*i 5 ®89ifi ¥9ra 

¥1C¥9 I ¥C¥ ala'Siai l99C9 l681-'S199l ff 491 

9iOTHr9iT9i fsicB9 A Scheme for the rendering 
of European scientific terms into the 
vernacular of India afil-i® 59 1877 j 
1288 911911 9C99 9f9«f9 al8¥ll ifi* 


*;jS9 ¥91 ’I'?!' 91SI¥ 9591 Ban!*!® 59 I 91W111919 
al9'519I l999¥ 9®9®* 4165 899 955^1 I 

49 89 911¥19 29B8l^¥ alfSWI 8?19 ¥1W 

4laC9 'qiC99 ¥C9C¥5, 9‘fW9 SOTI 9R«51159 9151, 
4C9fa9I«( £919, ®IC9S919199 919, 55IC9a9Hj91 

C9ICa85a 919, 9WC"J99 9 : 5 , 91CSI®^«f9 ?EC99l, :59I9*9 
5C§1819llf. £596® 9l8^g a'|l®a 919 l9t89 ®1C9 

Sca9C9I8l I 

8li®191 81?? Sira 9C¥ ^CSf 9119119 Slf^ S|l£99 
8lil’lQ¥'e gfe® 5<391 59 • 9'Sm9 8®1¥\® 

91«r95Ce9 8ll68l*I®, £¥. l8. 95EP 9t»8l«I® 1 5®!, 
491 £9:99 ^iilfl® afl® aiii^f 9C9^ fill® 
¥^9 ¥Ca 491 •tl'^199 9C9 l9*ril¥C99 8lil®ll¥¥I9 
0|'3'5 « «(rc¥ I 

9'SiIR 8®I¥l9 8n31C89 »r8C¥9 £89 '8ll9 9119Il«19ig 
19SIC99 8i9-8li9 l99il®1C95 919199! If®! 989 fS^I 
8 =^® • 8l8® 9il®CgC¥ C9^f 195519 f:®! 8i?lC9l 5® 

®1C® 81¥C®I 89Isll9Wll, 99199 « ¥l9laiC99 l^g 

8 ?i I 911E119 S9ail9¥ 8l9®R[l £9gf l9¥!8 9c61f5T 
®n:® 989 £891 8^^ 19«1C99 8lii^¥ 95919 ’5‘lBf 

t5Ii;6l5l6®lC9 Bcei £9® l ¥91161 I. Sc. 8^K99 8lij^S¥ 

911¥19 5'4¥8ll9 £981 £9® I 

91^9 98C¥ ¥£95 f8¥18ll®9 8l99'^ 9C6 I S® 
snailff ®jolii 9198 ca8l 8<s 8£?ic8i9i I99}i9ic95 'gi 
59 I 4¥198-9I98 £a8lC® »1£^9 1. Sc.-9 81^19? £®1 
'!R1C95, *n®¥ »rti:99e £98 Ifg 1999 '5!¥^‘f 59 » 9ic6f 
98¥8^!g i9®ll9¥ 8l9®1919 £9 l9¥I8 911¥1B 9l^lf¥, ®1 
9198 £a8l 8<13 8li^¥ 96919 £¥£0 '5nC9i a^¥ 

If 91 91 r 

4¥l9C¥ 8li!^¥ 96919 WJ aC9I«f9la®l, ¥9ll9C¥ 
8l9®19ig '5ia^¥®l, 45 6989lc®ra *lC9l5 8® 55 98¥ 
9C9 gl5® 5t«f 9119119 l9eslC9i 8 lil< 3 a¥ 1 

45 ¥f® ¥9fl9 S1C9I 8lil'l»6¥ 96919 8ll¥19i ¥l 
99C89 899119 Sjhi ¥9Cf, §85* 8l«88 8^9 91 
91 919511319 91181C9 £B18¥88 ¥®6l 9C5< 4919«919, 
8l9'51919 ¥91 flB»rm919 l¥^8 spi^BW 8Tpil9 5t«f, 
5®Jll9 l9ra5 >95 ¥1OT1691 I 

45 ¥1C911691 £SIl6l5l6®lC9 4¥l6 8lil»lB¥C¥ £¥W 
¥£95 ¥91 899 « 8199E99 5ft*ll9¥®19 9^*1 • 

8 i(l¥ 81969 45 £9C¥5 81«91 91£9 I £9 99C89 ^1^ 


80, 88¥m8,*fC>|!fe—‘01’ ¥18¥tf», 
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k^ifa «riceii5i 

g«mr«iii3, csi’«fi. csi’^i « ^wmwiTii ifs® 
iflvi«r»t-'gii»'*f raeftfl ^Tfl^iDlCT?! ><i¥YS awl'll i 

?r^?S 5m«R CBl<llC¥B I w^fsiis ?« <|?6« 

WdSW ®l<ll'Sll*f| ¥W 515«»C5|^ IbtC'IW:! I 

fflfson W^*! sfg® ^rBlO, 

^W5Tc?i 5i% ia6^ ‘’usi’i 

5:c*>i5 ifl jjIcts 51^0 *1 a^i 5fl I 

Genetics csk^si jji» i ai^si'is^TSs < 4«{ 
’fmg'n 1978 ) aiasi ’ilatsgwa sfia^tra las ?iireii 
'nam (-»}« U). ^aaf^^if^Tii ( a* 27 ). 

wW^ ( a! 103 yawJiR ( '^s 272 ). c^wfSta 
('I-' 272 )1 wi^w 15*t cross 

breeding .c^« selective breeding-aa aiteii c«T'«(I 
^iirj ?!cr^w awJtJi • 

a'<!(iw breeding-aa aiwi ^cac* aw^t^i i 

Breeding-aa ai?5?i as^i^i 5 Cbi science of breed- 
ingetia ait^fi aef?i?(Ta®»H i Genetics aat 

science of breeding*aa ¥Wi¥ii? ^csi'e ia'ia 
5?5 «?i 5!^ ^a I awa ai^j 'siisTuri aitsii 
ai¥-t'H 1 aa vfstvrai lanlatfiieicaa a¥ii»i^ 

’’tfa^wr® genetics aat breeding-aa 
aitstj aifFS scace ?i<a’Ksi Fijaaf^isifa^rii aa^ a»R i 
5sca3 taaa «iic5Ti5j gc^ a jflf® vcJsia^rca sjg fs? i 
aaia ecology »f'fl5 w^ai at^ i Ecology-a 
aitcii a a^wfl la -^faca^w aigaila«rn ( *]t 13 ), 
♦ifaca*tfaaw ( 13). ai§at«5w ( ^: 313,316 

339), ■sifaca«f ’i^fa ('l- 314 ) aa^^cvieit^ (■^. 
316 ) a^Ta ’fi'Qai aicas i Environment-ai anrni 
f?csTca ’ifaca'T a|»iBT c«ic¥^ asTeiFs i aiiwi 
nfacagiaaw amc® environmental science^ 
ca’aiia i sucsnsi a^caa av ©lagia (la “^ilac^a, 
’j. 13 ) ecologya aKsne at^ afaca«ifa®R i 
Environment aa? ecology 
■l’»f 2^® ’’’Tl'f 1®*^ OT)l'a¥ I ¥ic»^ aws ^JllO 
wmwi al®«i¥ awva vat^ aiie^Hg i a¥?6 ai7«m 
JiCf aw a ▼ill aw«irc¥ ^istca weti c’pi^I'Q ac®^ Sis® 
Jia I 

a aaegj wwv feti^a*! faca aac^i ¥C9taa 
sjk ¥91 aw I ®ra acaiefJi wit^ aw aw ?a ai i 
Sacaa 2 ?$ S«ri59g cac^l? aitni af®"ic¥9 aiattma 
»wi¥ ♦liasa ai'sai am i 
in 


aa a*c»r »m?ii >22 ai, ®iw¥ aaa 

¥T®a8 ![«I Genetics-aa aiteij at 

awaafaTii m ecology? aitsfi ’if?c?“ifa®R feiats! 
ww¥ a?rt¥¥5 ersa ^a? c^efi f:tc® »nc9^ 1 act. 
iafa a^ fwacaa ai faia ?icfla ai®i ®iw5 

f¥g^ wica am aj 1 ^f^gs 5?, >22 m 1 

?io?i wme a^'-^rca cavraam aijic® ait? 1 aai 
ai¥, c¥H<3 a^cB artcrioIe-c«? ai^e^i W'Qai i«5r 
asiia¥i, gia c^igiS i«icsw 1 Ta*^ ca c’t^ 

Saaa^fl 1 @’a eiw ai, ^•aasiafe arteriole ii? 

aitsTi I g^'H fac-^s B^ca la »i=*!id fa. f»i^¥ 

jPica ^ ■I’tfi) aiasm ¥i:?a fa 1 wifl awic? 
frl^faan? ca ¥fd et^t, ca ass f¥ca 

^tetre) »!C¥3 avv^fer aiteii afi»r¥ ava^® iim., ca 
aas 5a^ ¥?i «Kaa asa'i? aa 1 ¥[co.-5 

^fi^ica, »re« Rial ai^i ac^e ®;a 
feiac® ♦tmea ai, caaEraio 'ffg^iam cgiPtaitg? *tga 1 
asia®^ aa «irca <ii¥^ ^tcaWf ¥1:) ¥:;? 

aiwi af®a*^ ^’s^i faaca 1 wicg^ 'aisiJt 

ctcaf« 'sjiaiOT ancMiBi a^cfl genetics ^fia? ecology 
S®cag^ 5f5 ¥M aiwi af®»i¥ waai wiie 1 

ifl¥f$ ¥!:? »i¥ wa»ii artsin f5ba»«?a s 8?ti5fa<nm 
Wig'S a| aioacg wica t ®ii:® genetics ‘aai; ccology-s 
wai afsa^^ewi *i?ts wms afaa’f 
aira I af®! afgsiai a^^sia vse® fgca wifa 
genetics-a? ca aiwi^csTi c-awf?, ai s wfa®^, 
CRcaffi®, gRafa*^, awaa^iiy, awaafaaii, aRaafariiia, 
a^asafaaii, WfafaTii, at'a.'^f^'ni. ^laRaafaaii 1 ^ eii^is 

wm« 2 ’ 5,315 m^ca gictr, caicwi wwm aw? i.af? 5 ra 

ege? ! <22 w genetics iiia^ vaa^tsil afa*n»f 
maa»«« 3^ *ic¥gt wca^^wi ¥c?. ?rt^i 

afa«i=*f -aisji bii:^ i electromagnatic-Ji? wi6 

18f6 3K9T1 af®«(¥ ai«ii egee • aiwi 

af®»i’f s«i'e «i*ni new? ’ic’^ wiwl a^Rami 
▼wis a? I 

<a¥f$ 315*113 Rai 3UBim iflvffi 31 2f6 *1*1 
aw3} I <iiit;® fafa asgicaa 'oig ‘at’^e 
ii'«(i wafa ai?¥ «[C3, caafa amsis "i^-jjfsj a«i’g 
¥H faca ♦tut? I W3«ii c¥ia t??!:?? (subject) (,«riia¥ 
"ic*!? wea^^ewi aitwi afa'i*! ^ifv^ra ai<;—f3*7ii 
—"liw, -fgisia, —a'ff® aais-^csim Rat 1 cbir 
genetics-ii3 Bitwi ®gfgS» aamF^cwi wig ¥W wni- 
sica^ w'fafgTii Rfafgssa s affa?^ Sam ¥C? cassi 3 m 1 



m 


«Tfmii 


( 4«l-5sj »wii 


W.fl *1’? 'ii*?'Si 5?! 511 I aig,?*?**! 58 

I'SB 8t^P(l I 

3Ti{if;*P(4 C*r "JC^S 

!ii<i5:ia 'swic'f ■91^ > ei5i«(v ■ic’?? 

'SiS^'CV -qw* »['!?? SlSCffra *PW I ^^8 

a^!;«ii;=»fi eiw! *i's6i ^18 C5C8 

£«i»iT (rul wi5ii*ii •ik^wici'iWH ' 

»t?'j®)<j[5 C^S’C £8 ®l5Hf^'®l tWWR, 

ar«r«n ■•fts •jl’TCBT, ®?il! C«T‘>(I 

£*ia Ri I 

JiSJ^in «!!« I v?T3 

Jisii*iW€! H ? 1 £ 1)61 Vlerw ’®i^ ?sic?il 

’WiC'?iI5'l! ■'J'ii. • >'■«? I 

'ifat.i-':;' Ri ?() sir«r£®f. ^^K^^I (term) f'F'^g 

£-:| I ?'i(!;‘!|<i JH?5!r8 5C8Ci? 

«!!e*(i?i, “nfa^iijici^K?} 5*iii?<f£® •s’-t 
eirflcct j M5 2$ «f“i» w £Ji >iiis 

^■s^a «[«''>. awe? 

«G'« %B''^i'Q<i‘ia I 'Bi!£c\i5i BHafassiiws 
’sfee? £^!ca)(« ‘Pi?a«iCTa jish i evasi 

S)IC aS^^SC'D Tiflf«!C«t£^ »i<.a5 >*8? 

£sn6r?[Y6«ii:a 'j'kcji £*rG5i ^iia i 'sin •m g5 f*fc¥' 

aiieiia »i!!a ©lafas&fcsia ’tfa- 

'siijia uja? 3i^*<ir>r^ ’vacsi fl?ta?a«fn?! ni¥?6 

e»]s^ra aTa®rviiC«f'-; J'sTa 5'c^ aica i 

ifsii^ti aTa»i’^c« ssfervi) 

^Ca £®TCfl I afa*!’? CTWI 59 fjf, «15» 

£!9T<»ic^9 a?a«R»f «)Tfsi £9rR aw5i« ’^awj, >11^ aawa 
SICTI^I^ a!5®,5J( ^C'? £®W]a ®liwt >l![19^ ^^l I 
q'jwa ai^£'3 5C9, c^Fw 

ar.o«I«» 1iil£«3»3 'St9(9 59, >ia‘wf!i§ affe- 

■jc*fa S-ws t»T|; oi«^ wwm *rc9 ^aw»fl *ic^9 »is)¥v 
▼ca 59 t ^^£96?! »iCT9 £9 m aiwrn 

f^fsjvs 5«i:5, £9 Ji(.aa sjwcvs ca«ii£®^ ^ 9t«j acaitij t . 

ak’>9t«?9 < 195:9 ▼ac® 5c< uo sjeji 

5C1^ '<^1 t '*‘W I <M5f9- 

£9milTirii5 <195® 5W 1999 asfei® 5«9I9 ^9191 ♦RM t 

fjFfsi® ■pi?v,«ic’fa ’if(r.<f sjffiii si( )<c« »12 

Ufa iTOSt £«HiR)6§ 61!^ 5919 ni£< <1 I ¥iwi5 
C!T91« ^!9«1C*f9 9W! C9UC9II 9«1I9«I. ^®>?9 <«<t 

SRI CJl-^Wl | 69f£< I C9tlC9?l 591995 £9'^CSlIO 


sgi^ I «ia9<“a '''ik''‘i9 

£5159 I W9 £9 9< *IC^9 <K5|I £95- £9 9C<9 

£^£Qe 9'59 »fT9"JC^9 ^9^19 £51^5 I 

f<®lC99 aC«I®CT< ^TC5 'SiraW f9C<«l9, 

^9 a* 19£99 «riC 9 <!«fIC 9 BI®I ' 9 l 5 ll‘ 13 < 5 , «|?®IJI 9 , 
^^asRi'cvw 5 ®iiT 5 'fl^ca C9‘c6 ^99 t at9ne9la a!®* 
»IC^9 ethaiwl £‘n':9 9IC<9 I -la <fsi £'<!:a5 »'-’59 
f9^5!C*19 a£9I«9 I 

lilfc-flFI '.99 9?^5 59 1 lilt'® ^l^C'S'a W19 J 9rp£P['Q 
©■n-Pia 5C9 9191 ?f=!F £«!f:-^ I ®19i £9 =!< £51i9f 

i*l«5T<9r93 55^1 ’l'9t*89, 915191 

aiita I ^iiai ®i?5i<:i^f '■i)'a*ii:’>(9 aiasia i FPcst 

a1a*I’»-)jC3TI 6l*?t 5919 =5t9T?t ''liM « 9‘«J9 CI'MC 

3|lf®9lf.l^ 9! 9?^l 1 & ^9'r,?19 ‘n^aC'il-S'C^l-: y.l«'.>19 9'9C9 

®99 a('r<7l-?l isiwa l vB 5;:r,!<3 i£i ?i?9i^ 

c&’,<*i» ■7'^>-r £9iw<3 <5 a^&•® 5C^. ^ 

•<?9«ic^g «ifaivi 9^^9i£99 Jicsf xt'^K; :9r9ii 911 : 9 —iii<| 
9:99ia W9t £9fl«lia £9fia(l9 t'sf? 9195® 

5£ats!! •■ 99 95C®5 ak^tc^a 'ci’rHk 1^9 

9'3| 9;C9 1 

«ife!9fik £99 95 r wc? kk <?ii 

5a I 9i«9rai cMiciia ®!tei»i >^9 ^fC9« tura 
^<£9 £9«jl I a«I?l£99 C'9-tf. *119® 9519 £?I’«'«F'!l«l 

£9 699 S9I9')9®ia af«69 £99 .-'K £i!C5f 

®: 5?a9i>i ‘?x£sa “artafaai*: a£9»i” rusiif 9:5 t 

’istva 9 » 15 | 5 l?« 9 C«ig «!^«1 

T9C»I9'fi9rc9'5:91 1 S* ■^3r,<S (i) H9>91 1 

Apical—«)a 5 f 91 
Epiblems—'5 *f 
F ibrous—^^^91 9i f«i9!^i?i 
Leaf blade—aa^w 
Leaf base—raipsii* 

Multiple cap—9p9ial sj^sro 
apical bud-caa >22 apical-ia 

9a I epiblcms-4a ^la^iia cpiblema 5<’ai ^16® 1 
Fibrous-«a aYi'n’fe 5C® ’<!« 9i 1 ^oe^bt 
fibrous roots-«a a?i»i’9 1 leaf blade aa^s^ 
99 , aa^sT 5t^ leaf base, wa leaf blade 5£®6 
•tB9*»Tv, leaf base 991 s^fia, cap-iia 9^911 9a, 
root cap'iiia awi 1 ®i9c® Bile's! £9 i<!<t6 
*f:il*13£9Fa t*!*! >«’9a£*I'0 '^5 91 wa '§51 aC9 wc? I 
oifaTaai 5wn?l -ic^a 9t95ia ®19 :C'*f siawm laat 
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fwTW5 «stK®!! 2«r«fT*|i? 


®n^'^ -via £<oii:e!« *i«iiJis«i »ic’»?si ?ii5^5ig 

^SIIWI ■SfS'a I 'fisptd ®*r!55*l f«r^B§ l 

’Sif5isic?i siic*f a^nrj vf«( jiiivsKsia 

®)Jieil (ala of sacrum) <3 ^leratMS (ilium) !)«»$ 
?*TBI (acctabulam) « siS^ 

f'fys" [ OTi ) 25 

’iktc?*!, ■«. 348 ] 

lac^l «if«? '3)1*1*! ’resV«i ji«)H '«i.oi- 

«fiw «i!C^ ®hi (ala of 

sacrum) « )-iM 5 iii- 8 i( (ilium) si*a k>ii ' 3 inl>i 3 ))<;a>p)is) 
(acclabii'am) o »rt ^55 

'»!?))« t 

i >a^iw Sir/;, :j ala sac. um « ilium-csa 8 ^^s«l*t 
53iv5^iC'f!:»! t'&'r^fJiiN'^ii ak'oi^i CT'ajii 

?C,«I!6 J 

«):< ir.-vW wsi ?)!’?' t “liUlO 

; 5)1^1— tJilflgfy (cere- 
bunn), (cerebellum ) uaacj^s) 


(brainstem)” £*^<^ 1 ] 2* 

’([: 319 ] ii'«)ICT<3 llT'f £51«fl 515—0)?C»T 
kc5S5i 'f *1 5i5F*5« :5[f55i®5’P ) 551—(cere¬ 
brum), (cerebellum) > 3551 ; 

(brainstem) 1 ai 5 csi$ £«!5i 5i5 '5i5ia <05^ 

5 I 5 ?(t 5 Ti| £.11 51 £^^, 5 £ 5 f 5 C 5 F ®r 5 ia ^£6 cc^ I 

[ii 5 'CT« ceiebrum, cerebellum « brainstem-ia* 
51t8U£»f£»I a5)f«|ei T6f«P<!5!'5'fW ■>^15^15) £5C5r 
£5«9I 5C5CS? ] 

’^fflc»i £5 £ 5 ^ 10 ?wa as’C'i- i ‘sKsii af'a'nc'^i 
:n«w'il 5 UJ 5 CIC* 5 C 5 ^ieita'*i 5^5 ’J'W 5 W!< 5 I 5 

a^c| qiCvs 2s-iggi;.(*? vfUj 

^[5*1 55 I 5Kcii I ’Picer^ 

isi\ Slevs i)5 5rcv'. ^'^n^faa 55 

'eH5IC»ffl )ci9 5fc»)5ia h’nc-lfl -^5 5« i 

[ Ut a:— term, terminology u95^ 

equivalent term £ 5 i 5 fiw 55 ia >£5 
■fi’is aTi“n>f 5 C 5 e« 1 1 


on, 5is?i ^£515 Si.'im mA 

( i)55 ®51 ) Jslsf^f^sl-qoOO'^O 


csi'i)« 'Mij a'i-i£5»i 

^'555 

croo 

£’^'‘ll^£ 5Sfl*I 

S)$5!fl 5ll« 

M'OO 

OtlSiC*** ‘g’t-Cn 

a'ft'^tsira 55)5*?!? 

fi'oo 

^s:5l*6 


;,/oo 

(5JI6;5 5i5;^:il 


b-'oo 

'gsn^c^f’a £src5 

aia 

U'^OO 

;5lfsr«F 'I’Tiel 

^151^818 gc'iimw)!* 

^0*00 

*lf® S f-j!«R ^«.>l 

«)l531'5 515 

M'OO 

5I^C59 55 

51* i!I5£6l^il 

s'oo 

5581 <3 

^flwnf'a £515 

O’OO 

ai5 


^o'oo 

£*1^1 

55l“l5iS a«I5 

s’oo 

2^®ia ’j'^i 

f(fEft*f?5ii! 655^1 

‘i’oo 

5180 UlU e 

a5tnf51* 5?|55« 

^o’oo 

51)1^55 

f*W5 ‘155'^'! 

^)*0O 


55)«f 51* £515 

"i'OO 

an5ic85 n'-ssi 

5s?P^5 ri5 

lO'OO 

5£* 5fC?lI, t»I*^ 

f®88 5c«?itaT5n*[ 

i>s‘oo 


^»fl8 £515 

'j^'oo 


»»5iW!vij 5S'C8fC»a «I5?’?<8 ?5*I*»5 £5rte? 5SC®!W fs-Ctf'itWi! ■<?)£% 

558 5^ ai«*i 5)« 1 





SII'^'SI^I f*;*^!* UC^SIIB 5€?il 

®?B8--1» f<I«IW—^Wisr*! f'l'^IB—invm 0!CS|V 
siifl^jt ?:i3 «ii«'Q ^iwcv 

.ji«(;^«( «i?!:ic>fg siH Mcv sri i isotw 'sn^fsiv 

5j(ii'!i^;t 5» ciisiw ij^cian ®1^Hl 

siitiiw ! ki£»iw'\«) ®i^|jt ^“j^i !rcb 51s>»hT rfs}- 
^cc-ia Se&’icf 'isii>)Vi 5c« fjJWWB nm siw RFBt® f»i'«|5T 

'iiiii t.icBfa t"c«j5 §?c?t«a s?jm q«ii ’fii 

^as! I R'5R >«’» 

!^!Sf tc^ «iai:®i sii^^C'5 eim I iurtsi^ia 

3K asia ^*(1 ^ite^ ii| «rmi«riW go 

I 

■nr051?l OKR’F iWlCfll C«IC^| W«R 
acst —S!1^«155ICV f-iw* R| »HIC»f 

ill^^cv CRC-Hl ’S’) s?« Rl I *11^* 

®i53i* WiW fassi^ o v8ia 66 i >51 fii vbc®? 

S |!^-,!35 UW 5 ^^S 5 ^^ 3 <t 6 ®i;i'il ®Il»iW iRI—'fiR’SIl 
5?n!aj?i«i, ^-sitTVie®, crisisii jjcsr 

si*n=5jtai <tl.*J(il ®S5I?I*1 ’fCilWH I 

1917 «5t5ic^ c»iei^i®i fjj'sTawsicfl Sqf^iiaFC'^ 
iflv ’J'Tsi»iw 5 k’sTsjRjrsitM 

>i'.i3 Jiilcvs! 5jii®5?T!i I (|)[cv a^taRm acsT- 
Ibcstr—“ l»i'^« afac^i 5W ^^ica 6i5 am?5i^ 

8a wtai fa-af^'fiisia ^<8 sh^sri, c,ia f^^ota 

c»i’»i!C'b ?ca >” W'^ii rI?® f^ita a»ic® 

tVica f'iiR >i?<i»fcfl f9!t'»iftce\R- “sii'?«i^i aiwi afeiRi^ 
fv aisiffitc¥ fiTW^ ? •••« casiai awi 
acs! C>) f’F OIl^^fRar »^g ? VICR $8® 

^“I'sfiia v» 6few Ri ? sii'^eioi !^|c« 'B|^« 

siwi Bt^ si^aj ?Bcal 511*151 he? ?”' 

vflUR fs? bIr, «W]R, 5tf»I51 
WC*! 15®ICR5 65'i Rl'^^l^lB 1 ISW^ OT’*I1W 

taaw l«i'B‘ia Ji^sca si'^siai asl^i® i bw siunwa 
cTC“i faaweSi* oi&ica^ untTcna c^ifiw 

fTtBS I cprc"i aim'v taaiRsiii aRcai aalHRW aw- 
TtjceiJi—«rac*ii ’UB«<?!!fi ♦jiai on‘»ifsi 

"^CJI »lt<g, ®1C®5 Slll^ta*^ 56^51 I ?5«1SIB6‘H 

CfC-l 6SIW5 gVESI *!i« 5K5 iTigW ^ 

I 'Sit'® tsB^^siC'* J5®5i?R=v WW 

otlCa^ t «19§ 5|€1C5 5IRIE<ril *IR WtB 5|g5«it?R*|( 

• »lt%) ^cn<», ^(*1>8t'3S’,-70C009 


5011 ifRi c'vam fa'fin f5®iw R«, ^iw« c^to 
5tlsilW9 5|5p®T«f ^CB 5I«lt5 i” 
aa'lsRi*! s^Bi® 5 cao 

^WR fR 1 faaiCR ^51 «iia«ii ri bivcbi tsi'ic^a ^>6 
»il?5®l RIRI CTIW 2*S 5Ca ♦fC^ 'SafOl ^IRC'ltR I 

®i^ faaiRCv «ia(5i9 ala 5 i»iRi$ ‘ 1 ^'a ^iTisa” 

fsf'«(ca 5i^aiT«ia ^cbIbbi i ^c*^, S'^riic", 

8515 >1^0 5?(5Cf 5|)C® 4 i 5 JaaitR^f 
5ii»iiac*ia uwi faesiRB&'ia acBiesTtaai 5i^®5 ^ca 
feiwT«c»!R “laesiR ai^ic® c«fc»n >i^>ii5i5c*ia iR’fg 

51‘st*i 5a c»i^ S^iia 5i5»iaiR ’ofsca jDC’»aica 

sii'^siaia c’mi 5 i-'*isR ^Taai l«fw 5a i ai5iai 

51158 ^fac'ica c’li?! faesiwa 'oi'sitfl ri c51^. 

fawiwa oiifi^Rra ®i 5 (C'ra ac5«i 5 ii5»ij’I‘ *” 

5iia a!^®iaia fassiR aeitaa St’tfc*!! 5?i5i^ >it«]»i 
5^ asrta fc^R »il5a«i af®ti ’bwr m{ s^^i-yio 

'®iai ■e f5«sR’ »i?a’?i5 a’n<a >2t ^caR i tawa taai 
fassR^wa ifi’aoiR 5 tao chc»i 5 sisftwa a'«ii apta 
515^911 ?isi 5 55a vcacBR aK5ii®iaia ^aosA awwa 

I 'Sia ?at®n ®iac«i « cBi«iia 5?^ta sea.? 

T-i-^ra '3 RiiicBja f68ii I f®fR ac5it5R-““i:RC*iif 

taaiRtwa <51 fa®R wrcbi^ b^ih ri ®ir5 cb^i biI 

aiai faesR caicai ri 'siwa ^^aica woai 1 ” ^I'tla 

i&f®c 5 ia al® 5iia'^«i^ wala i&cvia 1 

T«r Iw acft»ia cBiicata Rcsr wiisnOTa IseiR t 
fafisjR srwreiac^ 2 » ^5* 

awiw »i5C«^ 5C® *iKa I 5ii5iicif5 oiTOfsiar caa ©lais 
3iaa fR^a 'oca ri, ot6i '^iRicwa rcrb ’vm, siT'?-«iai 
f«ivia ai 5 R 5 C»T 'siipraif? vw 5 ifRBr 5 ca 1 ” 

®* c<ii*nei5H ’sgiBi^ sii'?®iaia fa»iCR5 

alj iBRi ^ca«R I B^ifscRf iRca^ faer 'eia fliRa*ii i 
Sf«a, .’p'lg-»i®t9fa iB^ia ^iwaw *gat^|[i^T5iaia 
vc5«R Rwn*! sii^caa a«5 wK rcb^rsi 
S caota ^c’ac«ii 1 oiibi^ aicsiaTi»Ra feta’ll, 

aniw^a a^. ef 9 nriR«f na, sitss «gt 5 rt a^’a RRlafaio 
faf®H fawR aai « a^ aiwiiiaia asRi aica c^icbr i 
5ii««ri fawiRlcaao ml vic« aisl 5C3 5ca 1 fai®H 
taaRsnl?®!« maR f'a ' 5 icaa«n-*nD 0 aiwia f«i«it® 5 c< 1 
ai'?®iaior “12 H^ia ai5R Bacall 5ta ri crI Rtsr 
61 I Racial a«a Mc^f 'simm ♦i^ai Ra'sea Ri^^iai 
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SIJJ Vfll I ®l1^¥ 0 

f5lar«5*!i a^fa 3ias T[gvQ sK^sisng ana;^ e 
▼ara aiipiaili? j|'«»»{ 3 ^ai cnani^ i 

«Pifa a*i9H ai ai«NTa acaws^ i 

caaiw ai<jgi »t’H cac'»i 

▼nf 5ifaiw caw I ii>w m«Fia ca^w as?g«! 
ai¥i ®f6a m i aj 3161^ ciaw ■I’t 

t*fcaw I ahaiai acai^wa aiHw « sfiw ail’llaia 
aw cafaw aiiaca i aa ?aa « ’Fie? m mi 

a® cvasi ^«fS7l araic^ ?a®1a aiai i^aica 
giac® !jca i 'sii'Bfsiaf a)\^»iaia ®'ig ca^aja 

acsr «i«t« 'oiarae f«T^i caoai ac8iei<» e?i^'a 


'Biai^ f©R awc»n( ai^caa aw ca'ja^B aBiai ^aca i 
PI *Taw 5aia ca^ia aFua oik 
l«g^l cjiacai^ afa® ?aTa« earn ai^c® *tiia ai 
as? cal <tfa<£ swi®ia •laia'la acaig^NSsI *iffHaar i 
ara^^at a^ic*! aiaia ^m^feia a^aa ae^eica cac? 
liraci I >fll faaca «i 5 a-can»i’ai®Ta ttiaiu fsica 
-^c^w aiaiD a^ipsaer “lacae i aaicea Sna®»i« 
ai^caa atsf taesa «Biia ai^caa ca ^laiv, ®j wal caw 
afct^i—c^Faer '3!«l&af®ar fav cac^ aa, a?^?®a fav 
cacae i «i| asic^a a^.sAa gj« « siifav asiiiwa 
^ai is^ns acaiera a^aca ai^eiaia a6»a iiia< i^al 
aiaica aiiaas gl“j^ia ala’s! • 


5 itt^ «t^if*l^ ftsela a 


; fa. 

"si^atag fa#H 

c&Hn 5.0 •»• 


fa®5t5t 

u^ti? 5rMa1*tF@ Taalasif C3T5^ ^o--- 
'Ell*!?!! f^' f^s*iw 5 




^*1. (;a!*it^f«*! 

'sii'j'atft s ^aparil 5».^. 


aflal a^e!i5 «fts b-vsf^ afaa uit^r^ ^fiT‘<FT®i-‘»'S 





f«|WR *ffa55f, cm^fiwH ®§i5i^ f^ssfif a»na 
e f»rc*fr« «i«i St^jicn f^ian 

»»W¥ ®: cnmiffiea ®$iiifTC^5 S'jsf 

fcneiw ®Jiw 8§ « 9ft Jifaej (1985) 

?« <i)^? !ii<»rni aftf»r« afovi « 

T.s:¥fl a'r«f^ «iic!irft® i 


c«ii»(i9j ®§(5ic^3 si« sii? € aff®c» w^n 

ijTiS ¥Sl WTC¥3 «(K¥ I *[l¥Sg>II, W*[C^, a«I*(f® « 
«jn®rT5a fcaa <115 fefs? fecR«i i inaa* 

f ®J f“iaa»ii«r awiiaiaiia ^la aT® a«i 

¥cai^ I ®: cJi’*fi ‘ajisifsa ^ai^ca «!iiftaa® 

5 t^iwa a«ia' a1<l¥ ‘cfliawBa ^ift® 

a«rw ¥caii i wiaiesga t^isiJSi fa®i5? a>iia 



8ft iifaei asfta faaiw ala^w. ®aw •lyi® cafawua ®§i 5 i^ 'aia'iJisia ®s oiksif siia 
csi¥i “caiaiaisw ®i(6rt a*rH ¥ac<!? i aisif«r¥ wc^-als^wa ¥^>if6a 

®i wfaia ^tj, ciffciwa «' ala^wa »i®inf® ®: a^ iia^ ®: Waa^iif ac*>itiawiiac¥ 


wai aicm I 

8 >iilac«ia "sa*i»i®i« 5i®Taf®a aa «w<f® ¥taR 
asfla fawia aha;aa ^isial® ®; ¥a =8 ai i afaawa 
¥i^nf6a ®i ^ifaia ■a's caiawKwa W®h fa^u^ai 
«(a;«ii6ai ¥Cf af® a®i facaira vcaa i 

i(t?iaiaa®§i6i<i camwscaa ’iwa •tac*ia faf®a 
a6J«i ¥ai aicansai ¥casi i wnf® 4ia ®iac.«j 
winnwaa ireaaaia faf®H fav .^w acaa i f®!a 


¥cSi t ' 3 ®«?a scaiaiana 

5ifaf«B sre ^faeraa*! aicaa aaiaia «iawa aai 
la« 'sj^iR caa aai ^ i 

9 ft tafasi ci^iiwa faaa fn®T 'aK®!! lasR 
awwisai 5i«i i vaft sjsia Ji'STal® <3 aaR atfalai 
*f«T aisi^f® ¥caa amata ®* 5^c^*^la¥i»; ^aa^iain « 
aiiasnai ■flan a^a«ia i ><n?®i<ii «a® a’l. 

aif. fa*it»i'5 tao, ®ia¥cai5a aisi, ai 4 aii?a 
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si^si^fw « «ief5 «}it5ii5i?i?i ciwa^*i Oise ■n’^gwra ^iww nh's)^™ 

I a*iH 4?5 i *mc*i 5ji?5®i « fqesH acaw^i i w*iw »i®iaf'S <lw huh 

« aa’^s tsicawil acer sic^i ?« «i 1^¥ Ra i Mr vrr i 



S'i 

■A 


cai »!iw53 's§j5T^ ’aa®) Js®! Saeicip 91 (fi?a»i T^str »fTaa7 ®aw “aiwi 

faSSiR ailCSJIb'RI R®ia l«f¥ £««¥ ®; ®iaV!:SIT5:R iflR ( ©’la®! fR 

aa ), (Si^ft’CRa aaw oif®f«i Stslefj sj^RRia « ai^iicRs ©: 35[c<»5fa^i“i 

^35151^19 J53^ fasR af?3wa ®s ^ifRia c'T'RI i 

Rscfii—iwfl 5.«jawna 

al®M'»’»—ai®R)iawiia 


•siBftf nfafpfe 

« 

RKSfi ®iaia aii?«rsi c«iC3f ®i3 ffRlaviwa aw <iiwca Rwia*i fawR? faaiRfa’^?, laeiR as^Ri « laesiR 
Rif?-?! a’J'icaa aiaia aaiR f®?c5S taa^ iiiaiB aisw 5isci i 

^a ffRR aaial a^« aislR aKwi ®iaTa a«5r«i ^aiaRi R*ats^ tm*n wr bri wfe i 
aaaanf ®iif ??5 »»»ir aswic® afe® 5«i?flc®a Biaiwt awi BWia ai^lR a> cnfasi ^a faRica a?i 
^a I cat« R^lerai ac®a ?atR«fi ai}^|[, wiW iRirei^ q[^am (> 5 ^ fg!5, ejal ai q^alsa®! Ricae «nre ) 
5<iRiR R^C5« aaR csiav 1 aaR aRi»ft a>?a aj aiwRilssraia aqifa^la 1 ilia aew ^fa®ra 

sjijiJi jte wi^R ^aicR —ara rot ai^Ria ®a'iaSi r5w^ ci^a 1 ri^riIrv 950 £«▼ 135o 

^»&ia a4« aac®!a aif® aiwi^ 'RiRicaa ®iaj f«a i ®iaaa as?; 5«|ificRa ‘Slya'VI'SR’ aaiaaft « 
sRjiRi vfacaa faf®R Rsfaviai aisRia RWi ffCR ai?®®H caci? ajwiBWia Rm^Lcua lRa»fR croti ri^rr 
■ reial a^ 1 aiwa a*ri csrai « 5 ^ia ap^ia <ii^ ©laia taasi-sSia ?a ^alaw a<iiRlB aiiae cwil 1 
®ca Bi SlflR^a fawa^ {anl®^'^ ) tRaRial aT®iKRa *na*Fa,—aaca otir aiaiail caa*na Ra 1 riot 
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■tin « himii 


( 38wi ^4, 44-5*1 


cvf* «gsi4 iii-fjiiiws hw <i w<!w ’Wfl'ila i c»i!? *i»ia illf'oai* 

^^sr^cfa <*ww* onsra-f^sm. «rai « »i^c4 antlav ?»i^i cir«ara wi c«s»K5»! 

»!^ «wc9i»ifBf cas)? SITstaia 'gm?! i 9$ 1800 i faw*fl ^46nitt«ra 

ai??ii®i*n ti’*! weaia aan af'a® «f»r4t‘4«a Tat«i4 *i!'e« ^'swafamw^pw.— 

1801'?»&tw5 aiaii w ;'sia »iwat ? 5 >iiw awaia *15 cii5« 6^:^ i ca^aiw assipna aisi 

c»f^!a cofl*iife JH’fral »»»waj aasi auwi maia al aaR a?'®® faaii®i*asii a^iaa, “afaa 

f»)?5w" 1802‘sa? awara a:! carw^i aiw “failaaisii” « “a®iaifa?} afaa” i ^f«sicai 1801 
S)flisi*if faaaia’t wcv a«a “aiwi aiR5*i” a^® »mi sja 1 cacaf^ awi ®iaia a?*® 
f'l’ai 531 1 

«ca aiaracaa f"naic«l aiwi ®iaia a«aa 5i[t?c<?» 3jf4 ®ia® afaar awwFsjCTi caa « 

®»Ffaacaa aigaitaa awicar. 1815 c«ica^§ 1 Ta^ aii^v ai^au itai cai'ara acs^i « aiai 

^9'it ^ §i«wT[a f*i“fainlOTa ac5*5ia jaa? ca^iS' S^iwisj acwcta acarew » ®iaa«§ aiw « aiswla aai4 
>3 aaia ciifa'^fa—“«5T ac^, ai«i RC! 5 ”a aiejw 1 a:«a c^iiaw ^mficaa siara 

^ca§ faTiiaRs artasi wa® a^caa 1 'sjia fs?^^ aisi^eta aaa e aaia <’’ eisla fa’Fia 

jcflQ aiRa fafji t "wa aalsatMi ®Taia ^*0353 TaanaRs ai°sFia Jiif?®! ®iaia f*i\ 5 ani ^ 16*1 

»cB?iCBTa I 'vsra cacaf^ la^ ®14rt®5ca aa aacJFa ai®rf«f sjca ^ii^r 'flas <5iwca»? 

aRiffar ca:® c*i an^R alvia afca fRcaf^cai? 1 'Sicaa cs^i taaiRRcas >iiaaia “^‘f'aia |[a acare 1 
«ia« iiiaffii aai^w a^eai fac® aiiwa ®ai 5)^ac?a tajar. oulia fasiR ®iw ; aiia uagi a®i«a 
®iafl ar^JF ^ca : un^ wtaii ® ata^ fac«ia aca awi a^a aikt^ia ®iai 1 anaiiH 'siail laartas^ta 

a.f«c® aaa *fT5i|$ acaca faaiiaRcaa waalc® 1 ai^caai a^jjaa aalaf^rKfwa af® s\aFj caw fasa 
■ 1 ^ ajfsaR cac® ’ ¥H??caia ? 'siawRi arfaa ar.5<3 ca^fe? ^ra fac«a afican m 

casT, anni^iaif J®a Sawia^ca at?!® ^ar ai 1 fawnaiacaa aR ai®ri®iaia aia *iaic49 
ac®i Isiw caw, f®gl ai«f ?a 1 

la ®it aa I ca a'ri®iai a'tf®! f«fa aq'aa vcawa ®ia tiaT8 a^aieiaia ail?®! a^ai aii4i ^la^i 
fa4ia ▼» facaw 1 —aiisf fawa ’fcb aca aftaca c'faia faa ^ww, ^f^ar'Sit^c’f fawiRracaa ta ajja^a®! dwo 
ai?5Fr5iaia acai aaila »if«c® a‘B]!a«-®ic^ aajicaa o.4 fataaa ’^ai aisifma 1^®ifc®}a awi wa aaj 5 a (" 

>^iawraa fa^Pi « «iai aifesra faw^^aa'ai^rwa aaTsiv arsfjica ^[w fassia !a'®i3 
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a?®®!a aa* 4^?® S®tfas ac« wai ata aio o'^sjalai aN“f® vcsrcafi faviaa ^a^^aaicef f®Ta 
3 F? 9ia ac®5 caiaai ▼cafac«Ta “fcstr^caa aica® a®R® eiisfav ^[aa aal®»n5F ©laaiiia aw «ria aia ai” ca- 
facaa asmiTas crasla c^iigi a?®® asrrc«a acw a!naf<[*iih® fat»i®l a??®® a!«® ®s aiwsi'&feaa 
a®iaac®« ®ca a?a4 ®ica| fafa^ aerc® cacafacaa~“caaf« « aiwi 5 i« w4a” (That the Vedanta 
and Sankhya are false system of Philosophy, are no more a matter of dispute—a?f® 
▼c«TC«5 falRanar f^aica ca>caa asvia^ faaFiaYsa a?a® ®» aai$cv catai faanai^tcaa fa?i 1 atf® 
vt»ic« 'Jf 5i« »f4caa fasi^a® aiaai^a l®fa a® ^cawa 1 oira caait?< ai»6i®i ta®R « aa‘a cmwica a^Ra 
aiaan ▼acaia aic® a?f!® ¥CT!c« fa'»iai« ajftai «« a?^ia ?« aca f^i^Ra’a® ^^aaial eflaaawca 
aaumfea ataaica a®1 aa 1 1853 ^J^icaa ^an oiiw cjf^ ta®R t-iaaa aw4 sRia aiwcaa 

atwH Sta^iafa*® fsaiilaa fa»RVarfa?®iaf faanmacaa iafaSa ▼ai'5i?*{ d^^a bfic® cacawa ? 


ftwm "ttw lif»ffvfwn R-23. «wi itw* ft#, vf»r»t^8i-700 006 t^nv WfN* 

.•it S7/7. (»i^, w{iWt*1-700 r)09 vafWtfVW* jfyw 1 




TO35 Wi TOT 


«rpiw^J ^fsr (Bf^ cycB f ^c* t i i • 
f^^'tra i?nTi i ^ 

’fMjT ?r^ I ^1^flc*Pfc 

^ ’«rT« ?'t:^ ' 

fw! i^jpT=mr C‘*fti!i c’Tc^fsi i ' 
c§Jr c^uf irmc® ?>t i ?iwc» 
^rpmi fe'iutR ! jfT>j g ta r ^g?Pt ?nr 
c^ <tTC5, ^4* Btsjh ff f ^ Pn I 

S{*t:^ ?« ^’fpjTCBr^ I ^ cflfTv 
c^. Tpm ^1« « f 3^w i 051 ?CTi 
*jfsr^% «i5r?T^, CT c^T5i «rriT05^ cwi 
iiTor 5ftTfw5 'bipr:^ fBf^ «pt^c< 5? sn i 
«r^^irf>f'« TO cw 

fro^ sa I 

















sifb ftrr^^ 


I . 5itiT»{' «Pf3i?rT sre ^r-TicsfcT ^vin«Tir^ci4 T<i»Bf'i*'s; 

yt^srMisn «T4m ^-a^n araief^i i 

2- st.M arvsaifri t^<i?i 'ii<i; ay ’iTstsi^s a:si4 ^ 1 ^ 5 ? 'Si<P‘n$ 1 stc'-<j ttrt^ i 

3. sTi-FS ©Wl-G ^T<i=t^l'®l ?'1>fgr<^rn^ra3 T^llV'y niiliw fc arv^sliil I ia*(;;S 

ar^«RI‘I ^SiM ^!='^5f'l?'0'^ »I-^T6 <1 *s 1! 5:^C'P WC«J aiR/PCb $".<II^.7'l »1«WTl>'a I 

>a<I* a^t^s <lMi!7\5 ' 

4. r-iTi6isi;n> 2000 srcjn <}54i >r^i4^ <i¥4ln 1 

b. Hra*! jfsi^ioft^ ksia Tfc-Pi'fi a 2Pr;i«r^iiira >i:'^iitT a-j* t^ssm >i, h<i 5ii^:<i^cj"iy 

tpc^iaiTpla a5;«t1>T 1 

6 . >rc5f ?54 caai;:?^ B^i^r^rsT -iiiT^Oi i.;afii a3ti'5?4 1 

7. acAsr^i f53ra?:’5 8 ct. k. (16 ca fw 24 ct. tsj ) vica 5:a?ri aoii&a 1 

8 ?>r4C»ii?)tvs ^1 CE«I? aiilWl ^ ?I1 I a4C='fI<I c^c^j a ak-isr 'w 

)p:aiiT4> a-'sala ?/i^r4 1 

9. acsKF a4 *1 caw sr^a^tl at^i <i?p.^1?j i 

10. 331?! a f-ii.atCT a;s<55 sT^nt^ii&rn^ ©f?!! vf;^ ^ra a;;s4' aiisic^ 1 

II . ^p;oi^iia 4iW('.575 srfe) ^<)‘ ar^ aa C4»i 'f<i 5 ;Gi 5(>14> c^sj ar^rasi^ 

a'T-‘«i Macvs * 

12. a?'j 2S^c-m <i;^;':^‘a,a<ieTf:'i a-ijr^ra wayi 5jRr»ii<i 1 

>pai*T4i >ff&4 

'35Tci's 



_ ■ ^ .. 

SS§ 

38^ir H 5t<«m 

'mrjr fVwm '*i^»lt5R 

f 


fSr^ '3RfsfiRRr«f « smt'sfw* f%w^-5fcp^ 

fim fi^wt 


smoRf ^gin«wny fwtPRT am»f srtt 


*rf?WC?Rf 1 





vin 


v*Mm5Fts 

*y 


j. 8 ^^csr'wsn?r*iTii 

fVF« fCTSJV 

197 

igyntar 'Q« 



vRwt 'irmin f^ranv f^ 

<aiaiv VFjvvRr 

avw 

199 


VtWfV^TV CVKfti? FFFata ^ 

202 

'si«g!^ g =9nfSfm3T srair'^rmr. «eT*f?r sm'^r. 



^5rs ^?r8fi5® ^rE»fm<tT*JTm, 

flffavTv^ ftf^e» ® vfarav 

205 

f^RFFts wm. 

^frv fsItftv 

• 

's® 1 

f%'3ftcv?r '8rff*f% vs «rfircv»r >jv«f 
wm 

209 


5f firata wjwra 
< 

?r<!fJ3tVRR ^I 

214 


$<^*rmPT vrjpsr srsrtsi 
spvar 

217 

^Tii, ^9rmf^ 

^lC**RrRWT F5W PfWT 

219 

r^F^sf ClT5aC^t% 5TH, aSHW CgtfW/f^<Sf%l-gVia 

^vT«r cancar, fSwvrv pfpf, ^srvm v%v, 
^?rifvi?r 's&rm, cietswvtsi vj:«n«n*imi i 

sfvta vrm* 


vc^ert-*fir 



^VRI «« « '«fV3|^l^ '9^ 

221 

3T»vmr vfev 8 ««f*m wv 

fapmw ^BTTfRI 




WIWF ST^tWVW ®? 

224 

rarwc*Rf «Bn«?lv vww =at c^%=i« l^sro 

VWTWVTV ISira ® IVW 


vftvcsnr v*5njRrv'8^ (f^rt affevsnv ftvtiRr 


228 

V« 1 

5!n*«m*n«jrH 




it , (‘ ), 198S 

—- ^ - ^ -- — - 

sn^ijf t ■ ‘srrisrf^Sfr'ST l&s’ i 

MtiaJ^Tsi ^—^«iT9fT?m »rr«tisRtsfi-^TT'3f^5i3 :?»\s 'sia?# I 9f—’n'Sf^ ( 

csfi^ I SI—fpfsp), 's --'5i«!^9fa ( sni^c^ fsfgt) i p—^ igwf (5TPtf«TO^ ) -, 

^ f%f^ «I<»f 5r^«) » ^.tpwra 'si'a?=^-5W t >sp—3p:et T 

{ asi^—■^r 202 ) 


^5 f^isrm 


5i:g, wwrsi. a»<TW 

sn'?t’(% 5fmit«i, mws 

"rjfsrg**?? 'a«, isttm', c^m^isnsi 

Ft§l^*flT?I 

©sfCPfw&T srei^t 

'srfB^pjfiir?! ^j:«fTMT*nT5r, 'SRtfTT^Ttsi kt, 

f3iT^5r»ij f^s, %?iJi iiTiSi ^sr, 

c^ftstrRr, i 

V sitw iferm 9 30*00 
?ij?n 8 2*50 

carwnmst^ l^sn s 

?r#tii f5r5«^ «rflrap! 

■f5f-23, 51^ 

\ \ 

■^t5t-fl»t'5l-700006 
c^qrpT i 5S''0660 , 


(1983—-85) 


s srg 


s s^stfgfTiT^ Tf-sirsmr?!, 'a®i*jii 
ws^ra^ =n^raei&3f 
?re=7rsfTiFi ’^i I 


sp’sfuite^ 8 'SS 


OT^CSIt^ sp'si'sfiFSI S '$IT^, 


nn^*jT9F 8 csrw 


n^vf-sn 8 ifTtST, Blflr^ 

piJSW^frii,, z€j:*sj^. 'siwtsp''*’®' 

‘ ^ijct^r^fT^ora, m«iRri pfR, giWj? sn^t,. 

C5R. STSRIRtl^. 

m, f^, *r*r*p[ fsnsm, st'SPS*^ 

srsi'sr, Tran^^afq sftst, a5f%»r*T spfsr i 


'8 




1985 


vi?ern 





fw^ ®«fcTr^ 


£ft5r ^T^fT i^tit msf 

sfiTtyra'a? jssic^p ^Sff^ ’siiTytJ^i %s^J.m 

TTcsr 'Sf=3r5iisf i f^qc»ri =^i<i *JirtT C3yt 

'sta j<iir 

sfOT ^t<r I ^%'3- ^ 2ncef<j 3T^r^ ^ asr^ 

^TSfOT 200 c^tfg ^^rai'3 '®(iC5f 1 , '35«rJi 
at^^'SST f?»r ^ i 

^ ^ciT ai=Tt ’Sfsfc^ Sa^ 

I ai«it<i ^Tf^3i I 

^fsf^c^ ^t^C5^?r ^£=3111 'SfTCS(% 

« arat stf%c3ii:»rii sfw ^jra «i%5r r^c<s m aRrT?r 
a«rw csir^ fSimu i msf ^feji5t5r 

ar«i1 yst^mc^rarmr ^ficytr 13 c^mle 
’ffsi^ fv3f*53? 2?C5T ISfC? T!I3fTf^C«=T 

gratcsf 1 ays *fc?i '^rfsi^c^' 'sn^ 
ar^ ?rT^ jsrc'^? an:?! i ca^ 

'gfsia1?r a^a arsTsy'scw cwc?! arc^ 

a:?r I >a^ ej^t ^ta?r ^rreri 

a^fSnftc^ caT?:^ arc^r fa i 3 Pc«t a^fa^ro 
'#iaa^a aaa ata aa? 'jata aca^ ’s^f^ra 
act I laST f%a faattTPra aa i 

fafea ^a aa a^tf^ « aT«nir 'srtf^a 
atSca I ift^aaa caca car^ afacai»r?f a? ate® 
<31 areaa?iaa? aftr^ laca? cac® J<c-m 5 i 


'sttfa aa cac-p an^sf aa^ ata 50 ea-if® 
avsrtfea '^eaa 'srrfaisaa ae®cf aai ija <aa? ^iwa 
99 'istcajr^ faata ai®c^ ; ta 5i<P¥ta a®ata acat^ 
'stta ^.'a’SstiP® aaa'^tancffra ■?f®®' i 

af^acaa aea arat ata ai^ea f^ic® catacs?. 
®T:a?r atar^ ca^aa ift^ana 'STf^ a-sna amt 
a^a !^aT? i afataiaa ^a'^ta® facaa afaa^a 
a^ca^ aycaa* awt%a a^a a® ria cacw i 
a^srifeea! ■strata 3Jfaa e c^a^, sta^te®^ laar 
ara i caaa —at^ata a^. vW-aTa<?t 's 

atciram atw—acaa a-^r j;a spPtci’ i 

aifui'sc'^-isa 5j:aa e'‘fa aea ^-st^^fsa attaa^ 
arha®a srta'® s?a i >a®r stticatcatfsat^t ca®r^©aa i 
ai«i1'3rac®a Tier ®aa -aacs, Teot am 

>r-ir1a'^(.aa '^‘3nfa®Ta aeSft^t i c?!ia*f®^ faaa'ca 
arafea! af?icai*f 'sferea stt«Tfar af?pa®ica "sjtfegfw 
.aa? sifbia^ as? eat®Sla staaFs aet i a^ta'^p 
ea^tf^ a?a aea eaeatc^^tlaa^ am a<j?a af^ta 
a^ja £f^^f®a ®rrfa®ra a:® i ^stt^Emwaa* ®tea 
a^^aat faaa asiltta <35^ i 200 caii® 
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■BfR:® ?Ri ®T? f?c'^ ?r:af§ 1 at??Ffw® 

®K? a^fsnfr?!!^ a?:^? ?rr®?a f?f?Ri fat? ^a? 
?Tm 'SIT?:® i ?»t?«n?T :srRP f?9f® 
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^^^rt'SRTT Cfn*r >«i5t 1 ‘f^ f^«rc?Rr” 

fB^t*fT?n5r ^r 1 

cFtt»r?r »rT37?im?i c^srtj fqer 1 ’OTpri 

's^^r I t^iisfef fwtsr Q 

■snJT CRC«r 1 ^^trp ^ 

©ORT-“wr^TW ^ rosf I ^ ®t9f5T I 

gsTptf Dq*f?n3ft '5r€1c^ fPT^T'sf^ csn^F 

^^5p'2n?r fff'ST I ^ ^ 

’55 1 

Mbl-a^ <T?r arm 100 ’qi^ciRr 

TSJW 1835 ^p^CTR j^ifec^sT 3pii5T'^ «1857 
Ryfsfqn'st fsraf^n^f?! ^'5 2 ??r 1 Rt*mraRf 
TqwsfTter a^er =g5Ri, '^R3n*jRir«Rr ’jc*n 

CR ICl CR^RI CB^T 5?P Jfisr I CR tpwgr RIRT 5PRICef 
3rf«^r5i5r 'SfRsjcefsi ’^Rfi ®tmii 1 a?r 

few^rcsTTsf! ^gef j?5r, srsfTwm « isn^wa 
PWRT 'STBW I 

1947 ^©TPR oRT 5?rT^5n 'stsqr 

srtcRfSRP ^mRT ’q^ i c^#?r trrprt ^irtt 

'BRI®=qc5 ^TR’I^RtT 'S t^nemRItst- 

^tsqt f!J3nc=q 5I35W ^RTPT I fi5t*R '®mt 

a^rni ejm 1 ^ef^wsRP^Tc^i 

ii^^PTra «T?r sfRsBB bb!C 5 i ^ 5 ^ 1 ? aw 

fRt?? CR!«rt WRTI®^ SfSfPT yiK^is 

RfST R}^, 'STRT^, 3PRf^, SRI'SW'Sla 

^r5?T I qryinw v^rt c^krtt acR*f “n?«ft ^<s" 

© “I5^?n# W^'Q" B5tC5 I at^BSRK^ 

aB^’T «lR?r ■51^ I q^i^impn 

1%%*® 3T®grRT5r BR Rt 3rsr5 

RRP < ?3T'^RT ^pqRr IwtR Bfet '9 


“’siBfRr misRf »fTt«i 3ns f^rca 1 
'SntfiaWRr RR fR© fRRRC'S 1311:^ II” 

* ®f»®w fsaiRR tqwf, sr; ^f5flR sHs ’T^»wn5i-700 C09 
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38^ ^ 


3ntsp®y src!? ;qi i 

^a ^n«fri?r «ff*B^^5?3r f&’5if^;ii?i ^efsT'^T i 
f3r3»Tt^?r iniTTfpf^ ^Tt^?r sptc? ^^r'jr^sf 'Krr^wtmfr 'jwt 
»RiRi 'Sf^n t?i§ t^ii? «fSf-9ff&^'5fS7 <fn^2T '®rm:w i 
^ftc?r ®^«r«fC5rf5n ?priTc^Ji 

PruPT I spiffs- f^pm>fTsr?r, 

'Srar^Jim H’5, 

pi|T«TT*fTr?i, ?rr:wg*ff?r ^sfp-iT^ ?rr5i. 

^^fhs^nsf <Tg. sfc^ra^ist 

t9n»TTsre3f ^|T5tsr 5=5Rr=?^^ ’?ii?l^5f«f i 

*n3i=Rnc5r w^rar 3 ^ 1:51 

1 CTrafHi tfa '3TT5n?r f^ca 
a»f^'i>? OT«fT, CFf'sat. sf^c5f«fT v^i5, 5^-^OTrsf 

f^acaa ’r5j^r-arSj^« ws ^??rT^'3r 1 c^ptS- 
anur^. ^^7fT-'3nf^^T cat^rttatcsf^r 

^wr f^ I 5i55ra?iior f^iPfTa 

♦fii at?rc'5T in—f^ ^i?r 

f^aa'sfe 'swa 'jsrrt^ri^ar asar 1 
3FC5! ai^sn '5rat3?tlT^ 1 aaa 

fatytatma ac'STsratsii a35t*ta anraa 

-yfa aatcstTuasiPf*!—awa at^at ^tata 

fawaipfet a®a aa, »:a at?m wrwa at—aa- 
fa^ta tauafa ai” 1 

aP&aajsr akeita f^R 5^a >3 'jsra^ta a^taa 
aara asri cai^ atca la afacaa aawr aafa 1 
1757 i|p#tr«T?r ^ara 1957-85-:’® fama !:^®at 
ari:aa» caat, ®a 'ssnaiaara aa 1 sncaerc'sfa araa 
>a«Rar t^a fawnr srw sr®Ta :a:as igira, 
IPfcaaaT'aa 1 Pr?PTa 'sr^rw tama faaaa^ ®snTfffa 
araai a»a 1 ai wrar aftc^ ®ia aafer^ t 5 p>?(ts>g: 1 
a®an:a farata >a® '^fi^ ^aaa araa aaa:i§ ca 
tana s^wr f^faniwta fnwasrr® fa’s? faaa 
?r?T arai faata aa^ wa w^r anrr ata®’^ ap®S 
artnw 1 ’5®ai? awtan am—afn faafanTmtaa 

arara fn^nar® at aa—®Ttna f^mR 
caar « taattat ®®at as^’tara 1 ®ttna caara 
®ara arw ®rara ai^®r. aigat, fataar,'snwn- 
artceticraRr araica^ asa 1 ®tc® fata fata asaata 
a^rtSta o^n aita 1 ^afa^p fa’^ra f^t 
^ aaitsf aia’teta amrai asata—aaia f^wa 
arat^®! att? ’S^ta 1 , 

^fijaa arafw®ia snsr awe® ^ ariat^ 


fataa fatna a^f® atat®'a 1 tatna fn® 'S f^tnra- 
f^tnt'^taa atafw faantna way fa^ltaa fa®! 
a^a 171 fa®^® faaa'stw aJ?if®Tta at^wt ®tata 
®itaa arata '^rw aat® i^a 1 ^af!?aa aarn afw 
i5?f'ffs¥n atsa arnr 1 araa ^^ttaa araffea va’^^ta 
eTita t^feSta—ajfta area 1 '3 nPra'®rtaa* 

aajata ®at t^tat^ 1 ■» tatna atat '?Tta taf®^- 
tfefvftTsta atat^ 1 tatna 

at-ia f%t»rra-r<st»fr^taa >a^ srj?-<&nsf 3 < narai atant 
.-ifvpfB-g I >s|j^ atsa ata a^a 1 *a^ 

as afa af® y’ft <.7 a^ta atta* ® '^®ta m«ff 
tata? ama t^t^a aa-w wis-^r^ta^ sn^-^nas? 
taattat s^a ®ta ®ttaa fa^ra aRfa^®T as^tw 
at® ’& 5 jta I aw »ffn £f 5 :a* tB’tta tata aart® atta 
—^®nr araa'^twa vpat oTint® atta—®ri?tw ^ 
afa a^ata ^ni 10 af® •Tfara ^t^fSn 

aata ’siiea aaara f 6 ®T a^aca 1 ^<*^ttaa 

Tsf® nr? ®^a 1 

awt® 5n5^i atf^ 'wifa fnt'sr 33 a^ fam 
pfeia aa® tartnfan taata atata ati^, i^a^aats 
B’ta at afa§fC3<a t^snat f^ aa^a 1 farsfa ata 
’st'^sf atw^ awf-s f^taiataa ^a^^a ® 
atsa atai 'sttnaTtap tnaia ^ta a^ta fan 1 ®Tt® 
at?wt ®tara a«fnt :>Pta fan ®taT f^' taac^ 1 ®faat® 
®tat®a ■’^1^ fa’s^R aRfaa-®! at® at? §^jca 1 atta- 
arsfa atnata^ ai( ’ija^ft’afa ® as 

fata tatant® te®iST as^n f^tna ®? a*ar 1 at^wt 
®tata ®T:na ata ta”ta fan—^rwRtt ?w—tanatr 
®iw I taataa 4 fwt awta ataat ^t^ tat? 1 

ati^wt ®Tata fa^ia efeta a?a a^tat'SR 
2^ ‘att5PH fea'WR’ aia 'srai ata—‘aswfawa’ 1 
a:ar^ twaas ^cw ®ta aRT aataa asw fwR 
fwtatfa, raati® J^twa 1 aswara fa^ta%f® a t 
aa ^ '^afaa 1 atatafaaa^ ®tal ^n?m'wtfa) 5 Tcaa 
’sitta^ f®fa ®ta fa^fta" ata RfSwta’ area <sia«# 
®;ar '^firrrsra aiarr t&taa a^taa 1 naa^S^wttw 
ana fa’^atar a®T^ aratafaa ’tsnfaana a*atwt 
®aa ana sw® ®ta! ’wtatrsfa ata fnw 
‘afSwta’ 1 tfcw 'sta' a»atfa® 11m 1 a®aT t a 
at«:wt fama atf^®T af^arn aRT arafwta aasrfn® 
j?tBs? I aa twar^ f^ptara-f^taf^Ttna ata sr^, 
ata a»t^ 1 <9^ fa»?nTa a?f^taa f^arara" 



f^rsfR 


201 


S985 

<5ET9f57 ^5r I ^irt*finTT «TtRf qT >9^^ ‘^afsTM??’ 

3TOy :siRs ^ ip i israi 
^SVB( aiw 1TOI I 'St5Iti®^C^ 1TOT I I^WC^RT l^CST 
^»wf<'8it:=i?f iar>i's<j 18 'STtisrsf^ sm c5!&ci=f?r htptcjt sit 
?TT« nS5 I ait?PC5T prfli ?rr'5i” i 

fsuTsrt^ ?ri*rt i 

^t:5nF^ jsrirsp c^itsjn sik^ =iK5ii 

sr^nc^ I 

•igr^fwiq" ^•!>rrg i5rrc5f ^sirgs pnqp j?r?r a "m 
2jri5Sftfq r?ra5TJTf®f%i^ I sn:?iTisfi::i f^rpw^ 
cifr«n?r sffiij) piriR i isi^f 

^PTig'm f^f=]i5rtef 5p?rt i ^<$?rK ?rrf«ffw^ 
filter •3T’5i'® f^?rSf ffe^t 1 f^rPT<T ^ 

?iss«n?r ^'si I i5T^ Ji'srg ^tcpr^ i 

pi^c^T 4.00 ferm f^irr ^rorir 

inp's 1 snc’sf^ft's? i srm^rc's??! 
iiriTw^r W1RJ 25-50 <>f?j>TT?r 9fr%^ 

Sf^-T^tST I 3TI?'5f ismr I 

5ra<fF I 

^I5?T?r fSn^TJT :^<Tro iSlRf *9^ 
i5ng[t^*fH ^sfT i ryrtr ^rf^Tsn i 

f^i35K^ 51^ ?r^ va«fi:qrr gr^rf^i^ 1 

^r?«Ti?r ra^fTcijj ^??rr'^i5 


W 135 1 ^ ^rpr «Tflri^wi?r srf® st'srt 1 

iqi^snu i5ipi^ ^ t^rsTiq, 

cB^Tn, t®1^, ®f^, sf'gf^ I aifSr 5!rTi«n 

fwm ^fet 3??r i5n?!:9r m-sr 

*rr^ 'asiTsrsri^c^ 'ar^msir lafTi^cisr ^ 1 
f^rsitc^Rr ^TCir?r 'siT'ifsf^ BT*r 5rtw 1 ^rc»i^ 
:5rsr?Pci!F 5 ^ 3 ^^ ^us 

CFff^ 1 'STSTI sifpf sf^^iT'SR !f5r fpfW 
?r&=rr^ 1 ^rflrs^^rRr isrfSefist 

isusRP t^OTq OTijr^ p I 

5rt!(f^ ^ffrors^T ;^ci5T^ m 1 f%i?TR?r 

^5Jf STi^lSf 'Sf=I3n*fTm«Rr TJCFfl 

5ffm^*f=T tiz:^ I rmsTTOT « 

5rTfi5ciJ571 5-«rif^ iB^Tflr piri^r p si^isf 

sT?i 1 csr 9fT!:<i CTf ^?jtp 1 
Btr ?rtJ5ti5U?ra ^isf 1 fwr^ csritrr^ 5in'sf 
f^JT iSfT^T vs IST^^C^ WWIC^TT 3T^ '¥t1Rr 

1 ^rr?rsf3^er f^c*fW-f%c»Tr^PT?t 1%^^ 
^21 I f^W?r *JRreft 5jtlT ^SP-sfo-g *55— 
'spM’s’ij ^ I 515 =?Ft'3?^ 

p^jF fcrw?r 5Fsn rac^jT 5t?5rt isr^ra fwT=f 

Bfer BTflrC5 t5Ci5 55C?r 1 


Tfm 


5iry[r5T<f ttRT 5i^?tW*ra 1SRI 3T15^1?T isr^5t5JT ^51 I 

55 ^C?T 515 I?i5 51515 5i®1551 I <85115 5l5 51»n;i!y *JC5T 

C5 55 r^r?F 5l»i5 ^5 iStl^5 <8515 55fS t?5l^ s^iSST 55555 

C551M 51 W1C5 115^15 55 5l5n:5 511 I5C515 'S55 515551 1551& 

5515 555® 5155—lEI^ 5>9, '85^51 51®1 51 51555 155 t^55 ®t5 
1355 515 5155® ^5 1 5®l8f5T >95*^ 55555 55515 5555* ^5*1 

ij55 5155® 1^55 I 5Wt8f^ 5nf%f55 5155® 1555 >95^ 11^5 55*^ 5115 
35*55 5151 §fB® 55 I r5(®5 ^115 f5f®5 ^5515 5155® *555 1 51555 51^115 
5551 51®1515®5 51511 515*1 I 55B15 55 51? 5151 ^® 1 55*1555®^ 
555 5155 ®55*51 51 55*1515 I 5^18f5 155*551 5t5*1 Bl^ 35^ 3W57 
55<^1 55151 ^51 ^tB® 55, 21551^5 l?r?1 I 

[®t«?Sl5 5*l5 «R5W15 5f555] 



mrv'fkwm anfd^ mi 

(Tfg* 


tsr msrr^r st<jj 2/3 ’tt^t '®rTC5rt&^ 
c9f5T m qfr^j <ficsJf^r^ 

fi?»i5iciiTsi^f5f (Parthenim hysterophorus L ) 
c’rf^c^t vs ^5fK5if?RPtg' I PTt*r 

3m&r (Santa maria ) 

(white top) ^ c?sr (Ragweed) ^rc^t 
'JSTT^Pi^ wc»T '5fT?rRi pgnq' 

'fTCT wgsi 5it5T ( Congress grass ) ^ 

'srTsfT^ (Carrot weed) sjg i 

’fTtsjf^i'ii vSi^ ^rsff^t 

^ I ^c*'rtf^!S ( Compositae ) ?[T i2*’©tc?rf5( 
( Asteraceae ) «>tf?r^rsi^ ^rtcsiff^T^ (Parthe- 
nium) JTTsj^i eTC®f (genus) 15© a'^% 

(species) i 5i?rT csTf^rt^T © ’asrtisffli^srr^Tt i 
^csrtBT 'srrsftfifij s^'s a?r 3TC^pT?r 

Sift'S! ’(iWffRirT'si ^c#c«©^'sr (Parthenium 

argentatum A. Gray) ^srsf^gs^ (jp'sir 

^’rtliffe'5—'s?n^ (Guayule), ?r^ti?r?r ^<^ 3 t i 
75 'smsf 'sit'STTtPrg' pw i 

1972 Hp’Btppf iSi^Jpr^ 5f?5ntT<TEg 

fW^ CFR m ant^ (5f^ 

'STTSfr^It^ CI1«IT CSTC^ I ^sTBI^T i csjoT 

2/3 3iT>r ii$ fqc5r ^^ctr^fiiST 'srf?pf«Rrici), 

5T^;qiEftTr^m, miT’RF, 

« sfc^ja^iPWir 5T?r^c?r^ 'jsncsm?^ 

^ I csfST P>Tsr» ’rRrc^T i azxs 

—^ICW'SflfSf, CIJtf^'S^T3!?f '3 {ajfsf 

WRI vS^r^T f% f4«rR 5r®rg's ^!:grrp;TT ^ i 

^'jrafJT ^is ^*tT?r i f^rts tpfc«f^ 


'sr=m=Ti ^ m?rmJTT « 

STt^sft I 5®!?! ^T <#P'5l5ir^ 

c«f1fTc'® a'sfprJt eirsfcT,—at 
^sft^T sfSiR^i msT (sr^^ sn:pfc»f ^rt'S^im ^tcsf i 

^«f#?p (Bennet et al. 1978) 1975 
23 'src^iT? ai^ ^sft^T 

(Noxious weed) 5f5n (in terms 

of section 3 read with subsection (7) of 
Section 2 of Karnataka Agricultural Pest 
and Diseases Act 1968). 1976 a^ 

'STtcsTTF^n (Seminar) =?rr5rti:5rr?r-a 
International Cities Relationship Organiza¬ 
tion a^? 5T?’¥ra 5tT3?TWT 1 

fwT^, sfc^^. ^Rr-f<®»tin '3 ^r^iT'SfrJT^ 
'sr^*fsn?ef i r?F^5r 

'S Sf^ 3?^^ epsF 

^it?r:T a sn::TO8fTir wsn i ^5i 
J5W ^CIRS'^ ph. D. e SfTspr^R 1 

sr^p’® 9fi3P at 'sitert^ wrsrto^ miM sr^sns 
57511 175 1810 «5^©iprT ^r?r^5r 

t&pfTiR 5n r?in«5TT^ ^tisttr iirqr aer?! 

W'*ft sirg i 1843 'tp'fetrR'3 a?r tst^ ftsr a^rK^r i 
5r»^ I srm 1877 tjpSTR 

^SHIT'S ( 1983 ) a«fTR a?r mo?? 

'BTtc? I 1880 5m5T «rf*ER^t5T?r 'sjrtRs 

ac^ I at 3f*r tf^3^,«r^Ti:5TT5:ir 

■SIR ini w tsrer 175 3ri5?r *fi:^ at ^sfTft 
5rf*5wiTm:s5 a’^? a»R jifcsi stcptr 
^rpsi 3TW iffR sEf^ra i 'srsr^t a® 


♦ f4 109, >r*& C»PF *pt»f«F!^I-7C0 064 
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«rn?r w 1950-a? 

c*!R^ 'srt'aroT^ 5ic=Rr susf i !p!jj 'sstisttbit ^Tinm^r 
wc»f '^m, Trgjt^ =t!wS^ 

'SnsiTBRl, 5fT?tWT ^RT I v9^ '3SrT5ft§t f^?I 

i5t^C5TT?r >a^fls i 1956 

a^' ®Ig C^STT t>l»flfBff% ^13 (Rao 
1956) ^csr^T tsi '®fTsiiwT 'JSft^itt'R^ XMm a«nT 

CFf^tT CSfc^ I 

aci^w && f^TiT va'5i=!^rc^ csTc«i=r 

7PI5J^ ©tinR asy^I CFTSft CSR^ I 

W5T=r •sjifcsr >2^&T ^'s''Sf=n 55r i ^=t 

tsitstm vs^f 5[ic?i5j c5tt=i s i c^m 

’$it’5Ttia?i arc^r tfrTaw jerari?! i f^fi^ 

I f^ri:?! irtar^^tta 

a?!5 ^C5j am I c^®- p^® f^f|p5fr caac'© 

tapcra acaaam arnica i ca catca filc^ 

^ wrca i fa^rcaii area m*??! ai 

^a'a^^i ^raiTT atfaca fa^ atai '©ira^ 

5Fca a^m I ar^at fa^ i 

^taica?r caaw ai^atsTT caaatr canara 
afacaca a!%ata '$iTc^ 'st '3aa?iT vsaa's aw 
feas'sica 'g^tfa at, afa'3 <a a^c^ a^^i Ecac? 
'Bicaa^ aca^ i iiai>JTWia ca^ia ^ai^t 

'ararcaa caca a^ca >aa? f^^^ica fwia mvs 
:?pa5T f^a ca* atai aiara i 

aTcafaara fipticatspam laasfls aa#ft i 
a^ca an^fta cBi?rar faaa ^ica caaia 3^? i 
1 —1 i fas ®f, a^ maTaatat w i aia aa ma. 
tara i a c«fia ^ra aancaa i ar^ ija^i^ 
8-15x6-12 casfag, ^^a^ at aa'sa?» spefa^ 
awa*^ ' 2 S)f® af^ia, esnaa i a'si# »ta caal, 
?raT cjTtia ®aa '$icaa»«f% aica®, ac^ialB camiaaa 
arai gsim -a®, 30-50®t a*ca *fTat c^t® ^er 
alia asTTaaca caf^Sii areas i ^paTara BTr'‘®T i 
aaraacaa f®'®a facas ar^caa Caracas ^1^ i 
'Si?r acisiasfisr!? <aasf® asca spa « am i f^'®caa 
^'afa ^ar's a^f®®c® ®®f^ j^'q ^aas 
>a'8fac^ *[iyj5rca afa'^r im m i ^I’sfac® apa 
*rRr ar i 5pca, a'Sf^aa ^^mfac^ para 

aic^a I ^ca ^[flj ^f®a^ caa ar? , ^aa atea 
acaa .aa? ®acaa fJfcas wa^ sE®ra areas 
’na aw sr^w ® fatnfa^nf awa's war ara» 


a®r*fa caa a^ vs eirs^tr i f%'^aa ^a'sf^ era® 
asca w ara®l © era® ^^casaa 'snc5 i aaracasra 

am I az^ vEfcaas aara « 2 ncas i aara caraasrasf^ 

< 

© aa asstasT^ef | , 3 <}r snea ascaas arwra afa 
aaca© apj^ias a'sr^c'® a’re®a ca>^r asa aca ar i 
'snaar^ cacas ^at^ ma aa® arc5 ^a © 
^ aca I ascaas facaa acai^ ^ca asa aca 
'Sa^ afaaca a* a'S?^ aa ^ © asa area ara i 

, ca casra srfacaca ^aa caca mar mar i ta 
easia araara, ca casra al^aa'sala 'srrajji'sara 
af®®a?ja ar faaa mca®. ara^^fa, car^ra vsrfa 
aaar'® ^gfa, vsiar aracaa. ®aa, faca«g ararcar 
'srfa, csrreraa'gfa, aevsr ^a, caa ar^a ar 
car®caa ar'srra area, arcaa acai, arc^, acaa area 
ca casta aic®a area, ^rari^ta mca, aaara asicif, 
^arartfl 'sriaara, af®® ^^cve casrat's laa 'warreu 
^^[faar j^a acsi aca ^a ar i canal's ^aas® arsr 
arw 'aaj arar arc^a nfaca^Sca. wara rear's 
2/4® ar 'acaas©^ sn? aas acsr '^^ra t iia* a^a 
■9 as wraara >aas® ar^ cfaircffr acaa awa ^ 'maara 
aiw ar© wairc'® area i vsea ^c^ra acar a^ ar^ 
®rarrc'5 cafa fa ar ©fa fa i a®arca a® 'erac®a 
aa sreae*!^ fa'srfa^ i 

esaa 5 ^ a*fcas >3^ airsfima faafis»ar faca 'sicaas 
acaaar J^acw I maSas (Vartak 1968) ac?ic^ 
aar 'sff^ ®a'ar*ff% asfaca caa >aa? 90 wra 
arcaa spsia nsara i a^^a% © asms^aa 
(Krishnamurti et al. 1975, 1976) aevs srra 
aa acaia^ »aar aaair 'gf®® asca i asin^a 
(1975) >aa? asi^a © a^aalar (1976) aesra vsa 
fa%a '5i?ca (sf^a gflicarans aaraa 'sirc^ i gpe^ra 
aarca iifsTaaitfans (Allelopathic) cara atasra 
wfw asera a% 40 mn asfaca caa i ararc© 
(Ranade 1976) acaciR ca 'aa m^r© >aa ^caa 
aara ®c'?i faca eacaieaa i cast a"re 

a^ faara aaca © ’srtcaarca aa 'maara 
^rra'ima wlaaaar^ © fama caca ®afa®© aafaa- 
acaaara ascera ®aa arrm arar asf®a i 
®cwa a»caf? ca vg^ anarwr ca casra arc^ arca^ 
vsa? ca ca»ra ^ara aara W'e asca i aa ara'a'^t 
eana arm?^ eaea easae^r caar ara ar i ar^ca 
ca aa at? atr^ ar 'spara ^ ca eastafla atca^ 
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J8C3F srf c^t=r '5FT?rsfW w*JT srtu i 

c*fw ’ll:! 1511 3? ®frs(r?f srijDsn? ^tw?i 
*H t*f (coexistance) 1 3F#t^'3 

i^^ 'T ^ r c ar 3!rfsin5 i «ini 4 wr sn^ 

PiifTw !Tt sn^jjET ®ff5rTi5T tsi 9ff?r3nt«f f%wr?r 
srw ^»?rr5i otc's wr*^^ 1 

^51%^ 3f®T ^ f5rtfT=r ^5r?r ^0D?r B^ratet 

^ C3in=f c5Tt^ ci?«rT csR?^ m 1 ® 

3 Tjj?ir^t?rr (Subba Rao et al. 1976) fpt# 

® :fTc*r 5Tr?Tt5Tj 

PWfCT 'srrsFt® jj:5rc^ 1 vsi^ 'sarsfr^ra 
csnai »fftc?i snsfcer ipf^pm 1 a 

'asiqj c^m fsi^^fann 1 ■'Tinsf® 

sfTc? cTTfsfw :i=fi:«ff5 'smsnfw ^a^^'sn ^ 
«FTt im^ F^RiRsnr cp[«n srr^t 1 

Rjr^ (Pesticide) (EfRi 

pT?niei 5RrT?r ^p-an ^crq 1 c^t?r 

rsp^t i?®5ih 5f®r^ 1 

?m3f^ ® csft# (Sundara Rajalu and Gouri 
1976) spttimr Biological control-a?r ^vit 

3It5n:5^T I ■■?Pti?Sft'3I vSt^ SfT^f^ *T%^C»f 

/ 

f^ms«f tsnrgr cyr^ =?[? 'sr^rj 

®f%Ptr^ w 'sriassref qfi m 


38^ as^ sr^urrt 

i^fspTsr ^ ^srt spIS^sr i nfr^ 

'STTsfTfTt«P f%®=f 5Rira %5r araraj f^«TtT ^siT^lt 

I^sy I WT:'35W I tarn 

wnsT ^^fSrrn (Cassia 

Sericea) i«i?r sf%^w i vg^ ^f?TTm 

CRm ^?r.i '$iTsfT5T fSr^'BT 'jsiitT 

^tefim ac^l 5PI« win «TT*n^ ^ I 

<psn 'jsrmupra ?rT 5 «ir w 

wi?T ^t c^r^T 

'sri'si^T ^TfS( I '$rr^irOT?[ oic*r® 

wz^ illfT^T f^TC^T ^ iTt I 

>a^ 'msn^ csi >iw wr^sfr ^ wtriCT 

jjt sr:?nw^?r srt^ errtstra «ag 

WC3F il^fpfC<F «Tl®?n 5fT5I '51^5 

^ ^51 ^?r5fm '5fffeir?r^ yR'Sf 
?rJi 9 rti:^ 1 Social forestry-?® 

i:<p# c^Tlt *?r^E? i ®i<t vS^^t 'si<»f 

®n=^ at 'siteftwr f^j:?nc*f<T 

tt® ®fr ?3 1 a?r 

wm 51^^ I a:^ 

^9[f®af ^T ^rat ’m^ itcap 1 

[ #^f®s ®rT^^f9f^ iff^a'c^ f^cmw-T ;^i3BTT?i®«i 

■si^eT I at 'sit^ ^r'si^rT ^®'5P®r 1 1 
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V£>^ii5id* 


'STT’fiT csfsrc^s ^rf^sT \ 

^rc^r i 

I csfisfsic^r aadg i 

csFcrr m 'srrcsr i 

'Erf^n^ c«rc^ J55r va^ 'FC5r 

f^c=m ■siw ?rT’«fra'r, >a^ 
csiiT i ^r?r«f?r wrcm 

^ -aarFfu 'fier cerst i ^cet 5fr®5n^T^ ^nst 

Jfcsrr I fSrjj^S 

^5r, c4£15 zm i 

'ST?! a«n[sr ’?rc5T i 

OT:w=r. fSturw ^5iRT?r i wn^r 

'sr^at'^ I £«rt(^ '^r^TC's «Tt?ic9rJT life's 

<fT?rT?r arc5f ^fg2rrc??r ^STyF ’?r£&c? i 

«fc?f (Or?! «T^9sr aj?rt?r tw, 

f^nj^scBn ii'irRfif 1tc=Rr ^raf® ’Tst'^s c'sw^ara 
^ csfc? I vSTj armsf Pr^fia' «iTain i 

slj snsIR 'W?! fSpf ^ vaa^flj f2r<>rssrsr?F «rt'sn 
c<s<SfP«??i I 'STT^ncpf?! ^'^£2P?r 'srrt^r^sn >a^ 
*!ircer?r «fiTtP5?f 'S«ra' «ff9£?rc»r?i 

l^W I 


^2i?n w$T 31^ rtflst 

«rm8f fnc5i i cjt Mmcsin! zinz^ 

<a^ *f?nTr«( i «f?r'5!r'3i 'sf% ^ i ^:?r 
>a^ rentes «f?r w-'^ '®n«5it 

5nc3i ®r3i 'sirir c^f.fsr i csr can^i 

*T?I'5IT<^ ^CeT^3T, Catfe?!, Wl^ff 

stf&iS 1 t^T^! ^liT'SH'^st f^t^fas^ITST 3^ 

£SfT©3T S CSifC^ I ’T?I'sn'5p 

tai^JT, =r a?!? 'bripti srT?[f^ ■^’FT'afir <511% 
'TO 'sri5PS£=r?r ^rcui i «Ri3Tr'?(g 

^5i®si >$11® 'ara 1 >a^ si3T^t ^a^f8 

^tc^T 5rtt! ^ytsTTfert^ ^fifls^nr 's?n 5n?r <$1 i?w, 
2n^«l«f ^fffS^Tfsr ’ni’sn®^ 'sn^'s^r 

^3! a3pr© 'snetf^iT?! 3j£i!r?r 'smi'SRg 

>r5IR -sim 1 i:^:T c'SaffsB* ^ l «et 'a 

fipfn z^z^ c'S'SffS^a ’rtcsf?! ?psr mu uucefu g 

(1) 'srT®rart uf»5T (<-rays) g at u?s ftf^rni^ru 

l W9f5Ft 2peit UTg^TSCSrU 

^sf« vs^ urge's 5TOg 1 

(2) fu©i uPu g ()3-rays) tesr^wu i 

UTUCUU »t%? 3pcaur CUfegfU^TU Z^ U'UC'S UKU I 

(3) Uf^u (-rays) g 'sntsn, uiftoss^l 


WK ??if9i^fr?nu, zm\ sfST'UitM;!'? 

2 
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vs iflsrifaPTsi? ’JOTt i vs^ ?rf^ 

«a® nf ^ii^ CT sF^fiW?, ^3ft ® f*i?r5i?r ^an^*! csp? 

«TOji I 

(4) f^[^sr 5rp5j s ®rfe sf^ »ff%*fr# f5rt5|.^ 
cm I ^rparar sjf^w *ffrvaT^ 

PimR 5PCV^ r4C^ f^tRT ^ 
vsRrc?rT*f 4s?ct!y 55r t ’mipf, a-^K snut 

c'5''5f’g'?r c^i^sT caic4* awf®5p f^srsr ws 
^ I ^ ^pfspi ^9rrcii «f?r’*itg, 

STT sieirsr ST Orff'S! fSrsfe m «rn3r sn i 
nif^’ii, ciy^l^?r r^ i ^?n?r 

C^CSRI f:i^?rTC3T ^ i g» l f^>f»V fgr fqM;^,- 
'srtsrsin 4*feR»T fpfcir 'mro ^pri 'm csnijsr 
5r<sw?r ®T?n!rsn sriSc^i ^5raf%fiy ^ 
31WI i?mT5®“5ait, ?pi55Rrm-4f%»r a^ a^ ?rs^i 
^ arc^"" c^ i 

CT^cera fsfStatara caca^ ^spt, fafei, 
faftkfa® ^ I fafasfav? 'catag tpf^ gsa ^aa< 
afe cafa ^ '^farvta « ^srairai aaia p^a a^ara 
spa®t cal^ 'aacaa ai? 'sa cap? ara i cana 
catpsra fa^fipapr mc'a ^«c'35 m faca 
caa aa'Tca ca”'Tfca 'sra ^la^Sr facaa vsrrc? i p?PTa 
catc^ 'snfa c'S'^f^a (a'5l#am a^an a1aa%® 
aca ca aaca 'stc^ ^ cai^ aaaca* ^a'^a 
gaa ai araia gar ??a i caaa, gFa?pgta-gfir»f-> 9 a 
V5fa®^ aaa ats cFi*tffaa i mm gaga-cm*vt- 
^g wa^ga gsra ara atp? a*m lam g^a i 
cafeatcag ara ag* jft'Sfm ^a’g g^ i 
t^catagia *mat^ cacg* carfe g^’g 

aspig gg^a ^ i ^ag acaj 

gijg ag® ca'sfag c^swf^a^t fgaaa®^g* "^cg arcg* 
cwfa 3?iaT faf^ata, g'^gsgi gg^m ( gia#aa 
ffeg gwg), s^afaara. g®gmT parfspr ^ra 
( ara'^tgg giii^yig gv^g ), acafaara, g^sgsgr ^agsm 
( wifaftga g^g). atatfiiata (ara^fTga 

g^g ) «ag^ ^tr«feafa ( ata'^a—^ 
ggf5w at® ggg) i ca ag c'S'^f^ catcag 
W'vStgg 5m c55Pr wrgr faa acg P5\srf5g»a 
?rPa fsjfgtgg mr area ar^ ® §l%a aac'jsg ®ag 
wcaa wfeggggf srstgtT catg atasnea ap? i 

ai^ ataman f^a ageag cacg* 
c^v tftw m g t a ai im aai a%^hr g*1^ vsirggca 


S 8 ^g 4 .afea?^ 

gv?tcaT arte? c'P'^f^B'a aat«^ aim gfafSm cacg* aiPKi 
aj^wafegs gf^ gi gp^fw g1*a i a^ wg 
aaf®t ai'S'ilggs aim»^f^ cvswf^iFa'si'. i 
agegg ccr^f^amT fgfgtm® ^c^ fpf^<^ar twor 
gjgia's >agfa-cg, cgfetaTcsrara^ a^fe cacg* i ^'^fa 
agegg e^;^(^aT a^jgr^'g gse^m 5 %a 

av?e5—amatgfgg! ■gfim ^affe^ Hgirfa > 2 g< 
aegtam amatgfgg* fgpppmggft® 'S^aaft's eacg* 
'fli^ agegg pgsf^iFmT e'jfa'egp avyei? i 

afa^® ^ge 5 m gitf^egg 'sreag* ^ea caegr^ 
sn^f^ eaeg^ c'zj^f^g fgf^g ar^ i 
afa^ gs^a ^ggegg vsi^jvag '®tea faen « 
^fgggg aea vsng^a * gege? a^fagra-^fwa, 
^©egfaara-g’a 'ai6fSra, eatfggta-i’a gfia sr^ 
r®wf^g p^a i a.fsi=fm eaag V5f:^ea 
ageag e^f^apg e^ 'ggegm aea ^sne?, 

caag ^^ea ew'af^g fgrfgmcgg avsftgat egft ateg^ i 
m^ggeag amic'^ aaesra^ ^rea >ag? lameag 
'atgg araetg egargea eamt'ai^ mw fg^pr 
afgareg i ^i'®^ P5'sft»a®g ama i eaaraggg 
grfagpfrpig fgcaa g^eg ^gg spaaiegg g^eg psg-a’ 
fafaega (Millirem) atgfag? f¥^g a^ gsgpg 
vm I aramg categm fgt^g aem atmg cecg 
arai am e^®g egfa i f^ is^ afgegea isigr 
arfawat^ns gea fgf^g\3f^ egaa aif^ g*aT 
gsta eatm am fa i gf^fgca ^-^gtps ®igfw 
mtaa caegy fasf'S ??ei? an^twiaf^ gf»a gr 
gpTf^ gf»a I at gtafags gf*a gim gagra 

^5ga I af^ f^aet a,fa%'© gr®gf® gprfagr gPa 

grmc^ av?c5 i jig aeai gf^ 10®—^fafaga 
teags&a cvfp® (Mev) »i1% gga gag i 

afgmeg Psal^ gfw grrareag egna >wr% 
gmp2r ateg ar \ gggg, gtaafeeag srm afea 
f^aif^Sm ®mrg treg* ft^ar s^re^ifPimm 
(Stratosphere) gat gg. eaatca agteftaf^ gf>m 
sf1%egtc*m aai vsneg ©pmeag (O3) "ag 1 aM 
eaegr a’f^ ttgaifaism gtm aew eaea 

ggt >at ©weag gm a^ra5?fegr e ^'a^f^pg 

gpag gr® eaea* fSmraea ?nea 1 

aagigr vs ■ sa lira ®^eag mOT gear 
amatgfggs gf^rn graffea Bgnf®T ^agt amatafggp ■ 
fte*gfmgwv5 awaata 1 ^ign?? ffefgrgatg g t gg i ^ 
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wq. 1986 «rRr'siT«rf3R5 


Rr%c?iT-'=iTi55:^ttfetq snF% c8fr?P'S c5'3Ff^a»?r 
Iqf^jqrq qc® 1 cqnq ’snm 's^rt 
' 5»q«rT^ 5^ w f2rF?r qf^*fT^, qr^osi^ 
fqt»sifT?ref uw :qrq» 's®ra i n^s^s^s 

^qqns cqfpT "ftR 'Siiq insr ^ ’^TcsRr 

9f9n, tsfT-qf^qtfpRI pmef 'gfq^ 
qtcq q«a»Tf%'5 ??W 1 ^’SRT 'sr^*f qm. 

5lW-^l'6ln SffW C6fC9f I qfw&?r '3fl5I <3^5 ^^'SRT 

mq?qw ^ 'SfBf itit5?i 'jsrsrir?! sfjqq 

aprii I >3^ 3PCST 'gp?r i|qc®Rr wqq smq* 

pRPc^ qrnitan 3Tn©[i^-5r^raqt«t?r 

3pn^ snfsfiRi f^ ^rqisi i rsr^ 

5^ef-'gf^'5 tsn-'qfeq^ ijig; ^sf 

cqai l fHi g ■sJitni'ST ^ t^'Sft^?F'5T qTqtqit 

Pir^ 'af^ 2fcq»r wcs «TTc?r i 

qT*fK’l q*<IT?r 

qm I 

•snqq <>if?rqtef ^a^ 

2K?r?r yps\y(^ iimn »i^ i 

*n^«n m'5\ m.^ ’irra m’qfgw qytn^TTfSf 
q > i <5fWsT < T ‘fq1^c»Rr a'mq’ ymPfis 

si%piqq csfi:?^ I ^aqs'Bfq 

srsRq sft« ( 

) fip^ qf:iRT "simt 

sfi:^ s 

(1) <TTf%aif%5p fqf5p?r«f—4*3 I 

( aq^ 5iwtii«f q® j?rT^ a^m 

a®i-rg, 3Rii«r ?rm 'at© cutW'Sfq 

I ctfc^ 'STSTO^ mvs\ cspiq 

'Sfqqw^mfac^—a^ araRi i5f'aT?r 'mtBRr a^ 
qia fqf^plfl'o 1 ) 

(2) . c^rafRii«5r ^q«>fr:®?r pRjr«f g 

q?pq 'snaTTPRI WC^ a^-q»fqT?*f 1515^ 
^*fr?*r t?nqc^q c^sfRiPsr -arRa acq*f i 

a^ %aq 1956 «®^w?r i a«r^ aRPsrteiRRy »rt% 
qcBT ^s ?rrRr?T «rfq^ *f%*f?r i a^r, 

MRRTefRRT qc5f Spnq. :gr© flfdlq, 

'sRr® (i) aq< m?rf qq q qtfg cq»^*3m‘qqs af5f«r 
wn? I wareffiRP *rff^T qisfwg c?rc^ csrc?, 

wRwk® «nRn 3jaw®T qnyjq i 'a^aq cwR^pa 
®’^*TTc^ qRrsnq mm ;?k^ ai?q » 


*f^fqsffi»Rr sfEla® fwfSnj^Ksr &tq *Rnq « 
*9® q?rc& *r^fq^®Rr wfaw ^ir%a qfer-qqqunqra 
q'ai qqtq sn^p^ ^^PrqfcsRf •pfcw qiq^ra qqjt 
^ I -aq? RPtts« 

gfTjaa ij'^'fwTWiT qq:®? a«R qnw sHRr qiq?[Rr 
^r 1 a^ mtzsRf qRrr fqfa'® am 
^aK*} qRrarqRrqr fafqmq aca^r qmc'Si armi 
aa? =am® i i'S^ sTsianffc® Rrfqmq- 

®rf^ 'S'a 1W3? aaca^ Ka i 

cara aiqq a®mi Rraa 

f®q1i? qf®tratq tqm* Rrptq i aaq®, ca'afHp^rsia 
< 

art^ra 'SRm«RT is atqfw wRs i 

^aisprs qw?sR»r5r 

^sfi aaa atqq a-sncaq wfe i ^a, Tga 

aq? fqaqtmi (qm9*q ®im 

qsm am spca awa aam 'aVsm® 
^aa «[2rjmf%'35 «n»r<aq 

csim^ am i 

amaietfw taRpaq catan ata at i 

atinia csia ^arai ai aR#atam am m 

^»aaTf*f a^fer^a:’^ maa caa cam at acwa 
aTJjTcay latarr a®«i«f ^a®a i rawf^a'ata sraa>^ 
a^amr a*f5a-flf*f a^ am^ mar Rfc^ atm i 
araatataas faf^aa '^a <3fai^ ©aa g:’aacaa 
afewai a^ca i aat mtailRa* (Somatic) 
>flat f^qfta* (Genetic) i snat srorw 'stca 
aTaarafaai an'sfa'rsra qw ^ 'sttaa vs^ 
t'qiqifSip afef^ar cal% afaawis 59 a 1 a?ta 
fmafSas afeRp at a^iaa* ^a aca Dm \ 
ataataf^ faf^aa spm tas^® c^Dt^rfa capmRi'sy 
'sffIsT ^®iaqjEcas mm wa a^K '^a® cana'staca* 
earn tasca 1 CDSfRipa aRa ^la^atca «ta lafa 
afaatta »r^ sreaa arnm ataa '®<^wat*^ aia 
ara 1 ^sna^ faa aca ^ %a carfa^D a?m 
aamra f^®taafaat, srsfaatRPtma faaaa (f%a 
l^c^a). awrrt. 'wta jpa, '^ajft *rt%a wa. 
^aaet ata'aa ^.'Diita arat aam cam : 15 a 1 

araataRrar faf^paa warcaa a^Jaa 
'sttne-f*'^ cafa ?pca 1 aasrart. fa&r ^irfa 

aPaa faf^pacaa am '^acam "SFf^ alaara 
aara aa 1 araatafa^p Prf^pacaa araj ca apR? 
i?a t5T RBE spTt^ fata 'sjetai ^ar i (RBE'^ 
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im 'Q f%^=r 




Relative biological effectiveness) i ii^ 

5nT%?f «r?n^ ?rP’T?r ms ^ i 

^■sTT*ff^ ?rf^?t rafts v2^ 3pn#?i 
^te?r tpw J^rair i 

" cRim f%l%?rr'i9 w R b e vTT%?r; 

(1) sn^sTt ^s^r? f%fet ?rf^5i—l 

(2) ^ST —2 csrc^ 5 i 

(3) 0 ^«(l—10 I 

(4) sP’i—10 ts!n:?p 20 «#s i 

^JTsrcffc^ 5n*frsref's w ^fflr^rtef C'srarf^m 3 ti?i 
^115 ®trt?i rai^ ’fflr^«(c?p ’srrar ^ c®r^ 

f^rart^ *fsTT ifu I ’tfIr’TtC'SRr c^r 

(Ssp^fij 5m ^ qytrair egrar REM 

(Roentgen Equivalent Man) ^ ^ «nc^ i 

iS^ tS’l. 3T?%« ®II^ I ^1^ 

v9^ tmm fsifsRic^rii tt-sir i 

t\5'^f^5i’3t fiflr^rtrars 5i\? >a^:gs (ci) i 
msr c^effs^?! «fmaf csiR* >a^ 37x1 O' ® 

5f?i^i<5F ^'miTpp ^ren ^ i 

^5Rri ro®f^5i gRer^Tit ijratT «fn5-*r 

I m:i sw^dsRrvirii msj 'srtsT 
5T5Rr i^?r 5x10® ni'si i ■srmRcs? fsj^®(- 
f5r%w afef^^n =f^ >ir?r«5tt^ W's^rr iswt i 

mm/ (?ra srf^fsRn 

(1) 0-25—^RsR *i?rc:Rr afefam R«n 

5rra qr 1 

(2) 25-100—?iwfqqyR srr^qi «Tf?rs^sq 

\ 

(3) 100-200—feq si«gTi!i qttn ?pr w 

«nf%c® t^raf >as!rt 

%t*f \ 

(4) 200-600—q[’5ci«dRr qfq 'sgs 1 ^, 

qr^fq* ’rt^q'sq 
src& >a5r^ fqsf fqtq^i -srctn 
qT«fi?r ^er «?i* <pi^ i 
( 6 ) 600-1,000—> 9 ^ *3*Si?r iRttr ^ qfq w 

«?r3r »fTW t g’5r«r?r ^iwj 1 

[ ^ * Environmental Protection by 
E, T, Clianlett, Page-444 ] i 


tsr ?tpTT 

^q^Ri's i 5 %?r 5 at?r afeRitciRr petsr 

C 5 FR sra qt, c'jrqfq C 5 Ptq ^f-srafR 

I f^aq^tcq^ ^«iftqT*irT cq'qfsrsrm 
^fsq aRrqtqf^ srt® csir^ PffqsfinB 

^P'q 3!»5ti^ I 4tce?r afenrt^. 

qjqitfpf sfsima ^raiTBftT qm i?rait 1 

(1) arqqffsiftqf '®rs qt^'srar fqraqsRq 

siSttqi FSTcq qt 1 Agsf^^s fqraqrm v il SwR 
qrq^ 1 

(2) tqfe'3-^wTCtrraRr ®<^qTqq gw sim® 
gtq I 

(3) aTuqTqfqqj ^'s^rsr ^T^jy^si^Rr ^ 

q*qiq qiq^ q*qra giq 1 qtqtqq^ 

sffe's gq '^qtqg qqm cqfentq, ajittfqqrq, 
tari^qrq ^c*fq qrqr 1 'w\s}teT qsnqq 

fm 9 R?iq sitsf 5 r?q?pof qr f^ajcq qr qnqr grar 
qtqq'ser. ijqq cqcqy '«?? qsra qrqi qnfq «fqq^ 
qwqqst«rcqs ^?a«rfq '5 qpqiq 1 a^tMqqrq arq a're 
5 Twr qgq vsq? tqiRrqfq arq qq etfP qgq 
qRc^ artq 1 

(4) aiqqteffqqj vsqq aq? fq^q tqqr^ 

cqyq^rqrs acqt^qcqrtq >£|q? ^jfqfqw# qrsnq 

atqta qjqc'$ grq 1 

:a§C 5 T?r ^aq ®rf%q ^rq 'sita^ 1 vS^ qa® 
arqwqnq arqaiaf^ »i%aa 1 fqmqtqr qcq qtcqq. 
arqqtafqqs »ff% ®<«taraq srsq g^sqiq wwtfq 
afqiRa amq fqaa fqcq qrrq qrar qrartcit 

gjq qt I qq afsffe^ 'snatfq caaq qsqar, caSa 
caq gtq tarar aRraral^, »r% f^q 'snaqr 
q^jtstq ^qqa ^rfSrtq artat, q's ^^amq qf% 
qsqcqr, a%qa ararcq yqsffiq*'®® srqflrq 1 
aqs gr^q cqat'sqtt ^q^5W*aq '®ia-f^ftcqr® 
tatqs Jafqqr afqcqta gf^q at^ 406'4 caf^qj^q 
atsTSFrq 30 51 caf^q*!^ qt^c&rc^q 

'3 5Ptqq vsq? qfcqr tcqq ac<BT gril 1 

feqq 1974 aqf' carfecq® atafq^g 

atsq 1 g-gtmq itfy&rt’a arq^ftr wa af'^ftrar 1 
^qq rarfqw^arr al^itq atq (jq-a’ tq^if^ 1' ^ aaw 
awm, ca&a qi arta ?i%q fqgj^ ^<«,arqq qnst 
arataq qj^ats ta&rctp grat af^sfvR atq 
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^ TTtwrr « srra «ff&*f 

^C3TI 'SWJi 'srw 
ijiaj I 9rRr3iTsff^5F §^»rtTTi?i «aw’i 

^sr^fwr J55f^, >a«r^ csir^f <Tr^i'*Tt«rl3f^ 

fjwr®r ^ JjOT g’^rm^r ’sp^'^r ^fSrsfrc^s 
c®^ff5ffl»iran?r <iRr^ei sisi 'SRcsTtf^'®- ’rrs 
»r55t?»r I 

'BrT'5iTt5?? '3r%^ ^%3i*f-f^#?r i 

lyfsf^ 'SfBT, ^ "sirtS 'sit'snm ^luHT 'sn?! 


C^R ^*fT5r ^9fT'S^S Rt I ^1%'® 

«fIPfI 'aiR «fT5TT a®T«P®tt^ rsjfetisj 

^%vf ?rmj, 'asrsrsjwFU^i 1 

:5»*T?r gR?r src^ 

mmj ^® ^ I ac^iKif' ®rRTR?r *rsrw 

—■snjtsr i ®iiR^T 'sisft® 9ff%2r*r a?T< 

f^§r5f sfcsr^sfR msr a^ ^far^ i 

9rr?r^n«ff^ ?ii?iefic^?r af®RrfsT®i srt^ ar® ^ ^t 

♦ 

3n?i ®R 'sitvfTTft fpTCsr gtar^fls a^fS 
af5«f® I 



f5rf®w a^K f^Ff^ t?mf5r5p 

'5ni:an5R ^irsp® “af?ic^*T gR«f” *r=®{t§?r 
ara TPtf^c^ 1 5t®Rii i^*r^ 

c5fR5i^ sj^spi'®!^^ 5RC5?r 'S^ra siarTsiar 

'^^'S ci=f« 5 ft '!S?p 1 1972 srf®f«^® 

35?i “5ff»^ifa® ®T®t5i af^C3r»f a^” (UNEP) 1 a$ 
af^ltJT?r gaifipnasR f^rf%a CPfR?f 5T?r^ af%R*r 

a?f? ®m 5j5n*jtisi?i ^ar?i ®'^T^R?r c^®&t i 

afar^^R ^rn « ®T?r afmaa 1 

'5i'i5)c® 5!mRiar5n^ af^Ra f^'S^ 1 

fip® aii f g <p 3T®y®T '3 faaf%«aa?i ^aaf^ spcsr 
areft ®a:®?T af^caal? Rn^r ^ ir?pr^ 
®TR gfir® ^?Rt 5 aa^ 35 ^®^ 1 a^ ^a 'ETt'W aa* 
fan ^raaiT^ afaa® 1 ®t^ ^faaaa ®tRa 7fa*a 
acaaaiia^ “a^Ra ^aca^i” ^^afea asm asRamca 
aa? ®Ta fafrarea capst®® ascgi:^q 1 f^few awfaa 
(Ecologist) ®fcaa faw^ ®RR “afam gacaa’ 
at®T aaR asRx^a 1 '3®iraa "'snsncaa 

afacawa '^, ^ « ataa r^® arataf^ 3 
ta%®Sia ^atftp® afaa®a an fa!:aa®8 airaa 
'5f)aR?f aat an^wa ’ssf^taas, 

®Tcas^ ^a aca 1 ” ®fRfa araf^at arta- 


^caa at%« a?';R 2?5! “aRcaa fesatassniaa 
•mm ararfl*® afacaa^ gaa 1 ” 

yarn an^ cjn^. afacaa r gfa® sjcbqe ®t 
'S faff^pta aa? ®ia af®aicaa ^atfa^ 

ar ta:a a^ ara®if3^ aca r a®aR 

a®f®T ®inpa ®tr t!5C^ ®r® Rna apas? 

ta^ I 

a af^caa ama ^?af® fmwi faf®w 

< 

arafaa f%%w a® caraa ^caa 1 ®aTfa «®Ta 
casawTi^. f^aa aaa 'atafaai aT^faaaiaa 

Sa^rf^ aiwra ^aiaa ^pm# a^taa 

j?ta I Raa ?—r(1) ®aaw!a 

^afafa® afe 1 (2) ^awfaas a^af^® aa^ 

a^ya 1 (3) aa^ a^aiaa f^'i^tasaa a^^ 

(4) facaa ^gfaf® 1 

asn^afeas ai®tPi<p al%a®aRs 
(eternal change in the universe) aaaa 
faRR asar am \ ataar vsi^ afaa®caa #aa 
aFaRa c^r ai® cat 1 

R a^.aaw atamcas ijft® asR ®r:aaRs 
aca ’^aaaaa?? 1 sn4ta aat'sf aaa aatc^ 
srt®r!pjS ai^ ®-afacac*f f^pf at f%f awj aara 


*• ?w1s lassia ®fTraiT?E?® ‘^k;aitR pfjj «!taita®.Ri’ a«w a^^^spraai’® 1 

♦cnr* anf9ia;?w;?na c¥if, 
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® fWR 38®^ 


I 'Si^ *if?i<i'»w 

55'S5ri5r t^'ift'3 «twic^ 

*ffif?lT®f iSl^lJT C3I ^T®®lSRr 

?F 1 .® f5lt%® IfC®^ '3^v ’TWC^, *T'iS’ft’^ir 
iflSI? STFt^ I 1971 

tjp^TPPf 5^*f59SRf<(iW-s) 

^ ^c?r^ 1—(1) '3r®^?r —r*r 

*n '5 ^ 'ii<j^?f 

®TC9f srt (. ^1 «pr^ ) ®n:*T?r 'sr'S'si^ 

awt5f I jsrsi^f —'sijnjfTjt^i^n'sr, 

ifrt •T'Vfff t^s(, ddT 

I 

(2) 'F^p'—5 t^j'5 S<spi «ww ^^jjjpp* 
rocsr 5rw va5^< ®TC3i Ba^ppr^r 

^ ( Na 0B*. Oa ^3P Sulphur 15a» Jj®Tifpf ) 
i 2 ^< ^RT, ® 1 W 1 I 

amsjf 1 v3^n§rT 3is®<p®% 3n»ir?ref 
if9=f=5PT?r^ aFfisf csrsr^ 8— 

(^) 5jf^® ams[—5*rt?n 
*rrarsra5tT i 

(sr) CO 2 . SO 2 . NH 3 , NO. Clg, Fa 

1 2 I 

(sf) s—'srnwrt^i^i^, 'ssiprii^sr, 

3^cgfC3f^r?itt® 1 

(q) tft^—:^5rT, PTWT ^Jtfpf I 

{«) ?rmT5it=i?p 1 ^: 51 ® ". amsJ s— 
caf5®3TT^ Bjtf®5n^ ^®nfpf I 

( 15 ) ftfew 5 t 5 rt 5 rf 2 ws 3TO— 

sp^CT©, a&T*f, '35mc^tf?^5rT>r i^^Tff^f 1 

( 5 ) s atc?i?i CJTt'sm I 

(^) c®^sFa acfT««—^XRays, <i5, v 
^Rrf^?n^. ajSifsm'si ^®yrfpr 1 

{^) »fc^r(pi»r® csfrar^tsr ('®rjqRr?r® 

»r^, ac5rrc5TC5rT =?rr<3rtwf^ *r®T, 

t^rPrwRT »p»T ^^ftr) a wa 1 

5sraa*t^5F 5c® atia 

ajjftsi ^aitff I ®T^ g^a gr®rfa?p asfs^i 

^ atRT I ^firsT g^a 'STRt¥?r amw 'sr^^si- 
®ta® :®csi^ ?rs I 

?fr| gsia ■—'sn^s^sr sp?® ^sinpiT 


«Ri c^Pia ar?*f®sF smia- atm® (Oa) 

'SRI aratfsp® air^s aati^ 

m®rfaa* 'stcawr mty ®aa ^ at^par gft®' 

ait| arar 1 at^ gaa ^tca'SPt 'sttama* i artaa 
mga afeaa csiiiar 24 a^Si^r a® aaa a^ca 
®ta may ^fw^caa afirata aanaspi ca'^l ara 
80% I am fma 22,000 ata ^ra srj^a a^ 
vsa atmaa caca fma 16kg 's®iaa at®Ta 
am a^ta i g®aT^ gf^ ata mar amaaa faraa 
aa fpR etmc® ara^csr ^ atacaa mf® 5 Ttaa a^® 
atai I aaTa®g <P 5 iaaaaraTa ffeafa tsrcar fa^f® 
miaa ®T^-waTi 5 ® (CO 3 ), ataaaa ®Ti^-^r3|® 
(SOa), mtaamar, ai®a^r, at^.&f:'sfcaa 'sranj 5 ® 
aaa. caf^ra. ^acarcaia, a%SJti:^a fafaasa 
cfefetisptail?®, mtCdit'ara, awa* c^a 'ata'® a^ — 
at®tiaa acsf fas^® sra iia? ®t!;a* a^ajfa® aaa 1 
PnwTcaita aa< arafata* afaai^a ajaara ar®Ta f 3 P®Tca 
aia® aa ®t cam ®ta®aa caca®^ am'Sf aiaataa 
a*aT ata 1 ®ta®aTa facwtcaim^flfa 80 a®t?a 
aitlJfls ar a*ifB Pra aaca caft^hg® 1 

®a® Pra astala aT®ta fmaaa aaa >aa< 
cacaa aranaj ®tcaa af®tc5ra ma ®ta gjaat aaa 
aicam ®sn at®at caca 1 

aitmam iaa®taaaca«Sm i^fafamfe? faatfe 
^afy§t^ [National Environmental Engineering 
Research Institute, a^cmca NEERI] aa® ®ai. 
'sraat^ ®Ta®ac^a Pmaaft^faa at®TC3T faaart® 
maaa ©t^-arwril® (SOg) ® maimsa alaata 
211 a^feta ca®aT ^ t 

NEERI aw ®aj cmar ®Tat cmt cawT^ 
wcaa cCTrp ® iimaaa arsrarfamat ca*^® 
atmia ^ ®tcaa art®tca araspia ®r^-atanl?®- 
aa afaara ®maa aiaiiai ma aicwfr f®a cma» 
55 ««!f ca^ I ®Ta®acw mai m aa>i®ia aT®tca 
caftet'sft® anaa acamrl^a (CO) afaara aatcamt 
ca^ I a*5ia*r®ta maat^a aaa m a reg 
m ®aa ®ta afirata at aa® srf® 10 am T a r^ f ^ 
fafafattca 36 wtxa cap? m aca toa arsm 

CSIC5 I 

at®Tcw awT at 3|c5 i c\gt a ®ti5-'5ratTij® (1^10 a) 
atamra ®t^*arat^® (30 3 ) p^fa aifpa ja® afirma 



1 dsS] meff® « prj?^ 21 i 



atp-afaaia (SOa) 
ai^aasna/PF^Jfaar 

as-afaaia aj'snas 
-sn^eaasra/f^f^rsf^taSra 

'TOaiata 

10*66 

306*6 

tawt^J 

47-11 

240-3 

arfawasT 

32-88 

•40*7 

iWifSnJt 

41-43 

601 -7 

ataHtata 

5-06 “ 

146-1 

'Sfa^ 

4-15 

146-1 • 

anatfa 

15-97 

543-5 

VIST'S? 

8-38 


ata^a 

7-71 

261-6 


prf^ ^rtn wr ^nsR ^ 

sr^ef ^5 3?5!n^f&5i. 351^^ a^ Rnx^rg 

5fli 351^ I ^(^<5 ^t^=! (CO) >a^K 

=Tt^&TC'^w^i ^smi^ 5r:j!? P3fr^ src^ 

(Oa) 5t3T 3pj^ ci?ns 1 

“c^^f®faT^5r” (Benzepyrene) a^% 

^RTTW w ’3?t •^^^isi^tsf'S (Cancer) 

:5f»g I 

3^® ^ (COa)-^!^: aflr^iw 

?% aw ^ aw aitw afa*ma ^aiFTw® aPa 
!;*fTa«f aua?, speraaia 'g-acfca twa afe 

aw vsia? ®^Ra cw aasp aaps 'sna® a^ia 
aatfeta 'Sfcw^^ta alSw awa i^la^ faaa 
^ca C1J1OT I (^aa" a^ca caar aw faa® 109 
awiaa atai (1860 caia* 1969 aa®) atm^ 
(COa) ataata 4 »nyi?a ^ 

tacaii? I 

f^pafafa® %anw ai^ aaiaa at® caca* a«pi 
awT ata i sw1«faana ^sTtaa mwca* fafea 
awfet® aw^a fairara awr cat's arcs i caaa s — 

(1) 'atSTtatarJja tapy 'araiata ^la's c^ar 
arra awe 's Pwes at area ca'^ar ae'sw* 
earar^a a}a^wa> i a1ea » Crankage ventilation aa? 
Catalytic converter aiaaw awe's J^ea » 


(3) Scrubber->aa aWTcai 'sfa {a5pa aaa 
aw eaca^ 'smcatf^ (NHg) i«ia<: atasFia ^- 
'sna^ (SO 2 ) aa awt eats area i 

(4) c*rwa 'swat flFS'isW a?Ff^ af^ aw 
eatas wfsaaaa* ajm'sfata' awl tats area 1 

(5) ata®S afaaRa aiisawr cnfaca 
atstea a^raa sri^-'smi^tsa ataara a^f^a ar'srfaa* 
awi tats area 1 anaa at^awr aicsnaja^tsw 
arises 3^a sT^-'srwi^'s eawa a*ca vga< 
afasira a^ta 1 >aes aa'sr a»aa taaa a^i atta, 
'jsiaafaeas atacaa'S a’^-atsifaa* aiasta 1 

( 6 ) at'sta PwsT arats ac®f a^aarraaratefSlra 
fata»9?rawa sreaT'^a 1 

(7) assrastaaraw a'^^ f^$^&tcaa a tMi a^ 
awT sftar'^a i Pp^taa atJ^tear aWs asata® 
'BtrStas fata awtaaaatar taear fasfs a»fs ' a>a 
smaetefca* aata'sa afaa.s awi aia 1 

^gfsraaa —a«^, ^psfaat, sa 's aas ataeaa 
aiai?ta 'aftara aata §<8.a i (S<^a«f%a '^ar 

g-sfaara *?es atta », aai %— 

(1) ala at taT<ai aitawaT 'yanata 
'srsjfaar ttsw catwSI afSs ^ >aa^ 'star a^s « 

( 2 ) faaw atawtaaf aata wanaea atjtat 


(2) jnro tiatsi. sm a =« w»iB=n 'wtTO»f "P™ ‘w’at®s wi ■jara 

^wts Electrostatic precipitator aiai?w awt ^ 

tats atta \ aasaawSlatftfs 'snasw^ 'Sfa 'si'^f^ltaa 







2t2 ® t38^^r ^ 


( ® '¥T^5f) ^f^tr ^ 

^ cs)5f ^5r I 

y ff^iBi gTff&i^ 3T?«fII IJW I ®t^PT?r 

J3«WT Enft^'5 ®rf%2'3f^ (02)-'a^ ^rfir^TTsf wi *rtff 
5f5T5?T Sfiei^r J^T I 

s* . 

^Tij 'Sf5T J»j? ^^OTsT ^yngnr?r ^ 

'«r?iT ■sirsrt'^r^n:^ 

^ I 'sn'^'^n^r ^tar^, © ^^3F^ 

i^Ffisf, wrnriH^n. ®!?ref 

^'JJTTf^ 'SrPT?^ ^ ’THlSif SITPP I 
'OTT^I ®5TC^' =n5IT !Ipil?T?r ^ 

vs^ fjp 5PRI siTTf^, SPOT 3PC5r?rt, 'sn-sim ^sir 

'BnlsRP '5i^?r !3nc9f ^snw® sfra ’ft? i 

';5tw3rra aim 

fftsTR '5rr*nr^ 35 ^ 1 .9^ sttw «TPTtsif 

atirq® t<u|K^f^wn5r ^im spn^f%, iis^ p^itjj^tsrm, 
^sf:'^ ^5f, -iia-ep^, t&f^T ^c? 5Tlf*nsr, 

'smtRT 5?5i?[«ft=n srjt^ cvfc^p 1 »rP5’?^C5f?r ^sfttfs. 

^mTJ^r^rm ^r^srw pncsn^T^r '^cst -sr^t^sir =?praF 

tti«rT'Csn? w ^«?>ra?r ®iT§fg a«fR 5 tw 
tsiipp grfeftfii snis 1,60,000 fsifer? 

=r^?r ^tps i ^ 

>TraT^T^ r^sf Tpcr^, tsF^. ^j-sitfSi^T, 

sFWiim, isFrf^^i (Cl 3 ) ^nfff ?rW5rf^ 
sftp? I wijg ifsfnt ?r^ 

f»WT«PCBr<i 100 T5ji^ ift^r 'srw f5i#ssT ?si?g 
CS1C5 OT 100 ’sn^er ’asi«^»c«T?i met 350fi 

?TOgaen^ 1 ^ wic^ va^< ^ a5i§aeft^^f^^ 
^15 20x10’^ S^?r ;RifNi ^ 

I Pfff5f csrpp ii^ W5i ap(T«r 

W5f af^cFTs f^K^rs^i ?rc5f «a?iT 

?irat siTfr 1 '2srpf5p srsRT spuMlu ersT"*! 
ofC5T 5w 5n aRs's 3fi?r ^r^nr ^p*’© 

^nr cpf?r oq?!^ ifft'E 7 ^ ai'? 1 > 9 ^ 'at’f 

tf^ef W ^5r I 

5r*rir 'stt'shit c^n:^ 

'sftJH ?jmT5if5pp antisra >915 

?mtltf^ ®Wt*!f® '8iT'5iTW?r 'BTRT a^c?rg ’wrf^ 

■:«pi?r I ^5m35^ef swr •smwfirat 

wpn 'snariiT D, D. T. j»a 1 9^5 c*sj# 

srrsrtlpv ^caf^ TTm^w snijrap = 5*^1 


fipa ^ 'S’iff ^rft'sr xics i__^»5rt®tf«R5 

^5Tws praief?! j^t'a t5ft^ "iwr ^ cm's? *ftt?r i 

4 M 

( 1 ) ^5T «« ^iiT ^?rTO ?rmmf5i^- 

5^«f ^ ispsTT -m I 

(2) 'sit^itiPRr ®f5'5 ^anspsJTt, 'snsro 

^^R^PTfsTi wr 5IT :5ppfr 5T<?r%;^TP7 Wfsn 1 

(3) a^gaefT^'SflT?! ^i sfPfft'Sf=f 1 

=riiitc^ ®'5jaf ^p?rt?r a5rsa®ii^ 

flR^m fe!5f '3 f^>sn?r»f ’i*n f^c?r 

a^tf^ WPf I gma 3 f3T'm?ref 

m^3i c?iisf a?rsa«tt^ffs?^ 

3fP? W 

'5T?n ^%^?r ^ri 1 

(4) sr^'®fira a^sT^T art'® st^t 

^ arasps jfca I 

twa—^srtar5Tf=Ry aatsi 9a< wj 

aaicair spra '5%^ 355f I H^'2' 'S’^N ^at%- 

5Ffw^ »r^ ?rr a®^ i 

^a<ati:?r?r ^ca ca aa'® ai^ area OTcaa 

^aPf®Si?a 3 aiai^tcaa 'sreataj caaa s— ^lar?! 

asaat, laiar, ani^a ^ra, ^wt^e, 

ana^, IStaa iPJ^T a'^%?r f^taa 3 ’mja^a® 

^aaraa a% as^a at aaa afa^mra^caa faas§ aa^f® 

ag*^ aaarr 1 aP’af^^ 'srea v 9 ^ anaiwatiaj a^l^a 

'Bita^ai am ^ 1 ma^ac^ a^a 3 aaRr a% 

a^aa 150 a*i^a 'srrasara ^a 1 afai 

caia ^ ^ra#ara alaata '3ita3 ca’^l 1 aaaa aj?a 

3fi^r® ST® cm?p aia a^ca '3?ia ars® ^B^3a tsrrar sma 

ara apca 1 3 a arsrasmw^ Saf^ 22000 ®a 

gsf^a mawaia =jf^ 35 a 1 >9^p?t D. D. T. 

D, D. E, D. D. D sTi^ tafs^ar^ ws^ja >9a< 

■^ft^arTa aca fafar^ attap 1 >9aT ’^feant^'S 

arnica* z’si’^ atajaw srpra aaia arw araa 
<. ^ 

^gr Tf^Ecisa spaala aa \ 

Vfean ^a aw aw® aw f^p^l%fa® awf®- 
3 % aiaaa a^ai® a^a 1 

(1) '?5r®Ta war arra^arsfmar Piataa 
3 aiwia® ^atta ^aataa aw® !sa 1 

(^ ^t^c3faW®aaft arfa>#!^ aiaaia 
•aria 'fta^aT«farPF aa*ar>% tmia arawa 1 


(3) i gfawia ' fafea aataa a t m ^ tay ma 



^13 


1665 's 


if^nf^RT 3T»»n:!^ snf^m ^ 

I SRIT^W CSfT^RI sjjTTt «ft»is m 

3vc?r en’jti^OTw ^cmi? i 

«rmsr ij^«f —towNf?i 
r^ J'5'f^, c?m 

3iR?ra ?rrt^ i c'S'sff*^?! 

cntorsT (3,1®^ 'srr^niist^T^fsr 
{:?i%c5i»frR?r ^5K5T ’arT5T5in (t) Mr (j8) 

rF:9r'' 3nii i isitRi^it'si, 

^f5r?rr5i ar^ 'Brr^srrtST’f^fer ^r^ sriiT^ff ’^f^n 
5TW '^?r >r2rmi5Rr pri3p«f w^^ sTTtfsr i 
*tJTf7f5rt'!i—90 »rfter sri 2 r*f ^c«t ^iT^^rt^, 

a^sRf^RP MT5I 

>a?i?rf^ 3!fT?f's ^*i ^^^1 '2^ ^r?rcef 

^ « w=i sr^rrs^ 

Mfri?! 'Q ^r!5i:s!»^'E ^ i 

Tsif^ ^sTT^^rgr 'jjTfsfcti =nJTT srcfft^w =iRn 
*f?rcir?i J<r®iMF ®rc^ sr^'S =5RI5 Tri 

S55r 57TI t?rT'5ir?r f^sFt^cer c^r 

^?t=^ i?5r yresT ^ i 

STJ^'w'TC^ ’SfTfTT-’^'VC^ ?PC^ 

^a-sTsf^F sT'sps *H«5r^ fpfi:^ 

f^:5r 3ii5r i 

C'3J®f^3S^ ^TPfisif :gj^'<is PT5C®f?r iqt'®' IsrC=9P 


«Tflrr^*r!:^ ^t ^?mr 'SFn ^Jr?r ^niiirBrsr 
«ffTts}®f^ 5r:5f®i5 5f^®T ii^? 

^i5T?r 1 

»n:^f2j!3j tj^sf —^»f5?jT^C5r 5r^c3??r 

Tsjc^n *ni t »f^ w?tT ^ 

?ii5r ’ffTRs Pollution-ia?r 'srs^'® 3?c?rcr5 1 

“pif^ :«ii?r’i!eT i wafS!%?i 

srcsf 3Tisr SsratrMs ^’ptrfec'jr ?n;ii 

srsrfpt csri^p srg*'®^ c^rrsr’siTsT i ^5T^n?T«rT=rT 

csfc^ mm «r^cmr ^»r's f%mS ■*??, 

'25jr'35rr:'3f^ sr^sn^r 

af^ m^^ ar^f® ®tc 3I ^pfesiw 

i?a I ®TwT^ »f!?p(?t srstw mf®?r 

^ a^Rs cmcsf^r 

^5r I 

»p»Pf ^ef fTJ^®f I ®r^ >2^ 

ajmsrvf af®^rr?r?r sraatf®?! 

m?r??i?r i 

wm miT!?, a^f^m me? ^?mm 

sf^'Sf'js? a?? ^te?:^r m?r?r ^rsrm? m?w? Mra 
mtrm i 'sn??? ®t m?:® fatat 3r?%m ^r^rmm 
ijcBf I yjjT^ 'sTwem? '^??m?ncm ^®®? 
m?T?r W’l? c®m? at?sf®m 

afirem'f tijsrca? m?®!?© i 


aoTT^Wtr 


★ f?cw? *ff?c?*fcm Jj?? tatm ^ ?Tig;? i 
wa amt? ?maT^ mt^^r tsn? ?rf? i 
'ilr «r?T, « at?c?»r c?t!? ?-w rartaa mma i 

tIt mm '3 ewssta emsm? fmmcsr 5?t? afeJT wa i 

m*n?a maw? awt Mft? mafam®? ae® '^aa i 


3 



a^el(VIT*J,5t iJl* 


C5r ^T1ITOT?[ S(*!r^ sict, 

tffliat wtsirtiR?! t^c^rra. « ^rw'ispin 

I 3^«;q^fr 31! 

apsrtqil *fr?fit W ?JI^ 5^!?! '®TC'® C^H^, 

51^ ^15! tffasVa fiT®fcir 

^sf tJifisp ^t?r® ^c?r *prat 5CBii? 1 

n ^s!T^% fSira ffe'ST^^!! sn^n wv^ 

I c^nRstsrs^w =wf5rB!si5STaTt 
aafsj ^a®?t 'gf^^t a^**! ^Ri i at?! 5700 ’^s ’js 
sf«Ht ^FRJ ! 



( 900-800 ■^S’ls ) ^'ser 

«flIsf5TC*W, *na ^’IC'T 5Tt9f?J, 'S!??P!TSf1I 

«n^T^-*13T'a, '3 I f^'IC-il sjt'SfT?! 

c*fmw?r I ,!^t?i€lTEi ^majff^t ^rorwr 

r^>g:53?t ftn:5!5T =ri t ari^'3rsr s’? c^w 

^rjfsir^Ri ^sit^ i ^tcs!T5T5r5 

( isf^ 592 %% ^is) »r^,r«4ta csfrart^ sriswa ?rf%fc 
a3i^ 1 'snTta’^s! ^?ncstiati5Ri 



a'^K a^fai=ftw af%fV 40000 ®^r^T 

( at^ ^CJ! 1 s^Tfe^n^i = 185'2 f^^Rr) i 
'5!jtfgygtcci?r at?rf*f?r ■sn^ a^ ^irc^g at?! f^'sa 
f?rePT^fe1w afgfsf "siTam -stT^ asi^ ace^St i 
>a?iic®i^fsfW5! ( 300 «is ) r.sji?p ^^stsp 


a^'s ?rc'i^ af%f3i 


2:tR 360® 


5T’^?it«ra 


WSftWI f^!«f5I 1 ^«nc=f L = ma, <° =l^C® 

c^ra, R = ^!m!*d i afafa?r 'sita a^^ ^tc^ia 

CBCI!! 15 /, I^fai 'S'B'Sl?! C'SfTlfefsi^^T^ ®rm'55| 

a^fa^c^ aspi-iiijca?! 5!i:sf i 'Errsi^ila 

S(a;qt51 9f fsy^-^r sjUsr SfTIl 1050 CSfl'Sf?! I 
< 

c5n'Sf=r = 9xV ca^WNn atraa 

C3n^sf=i^ sn^a i ^ atra 1 wma z: 4 t^V 

I afa^ aim 4725 

*■ < 

aT^ifj I ags^zj ata cac^p ara maa* a^a i 
ac® a^fsi^ta ana 7200 at^a i 


raaatc^a I'^nf^'s*!^ ft%an atc^ cat^ 
a^iasa caa far?p a^rf® (triangulation ) 

.^aa aaaa i ^ aaa afa^'jpma a^ics? 
ijspjg 1 “a Mta i^aa 'swr^a 

s atfaat^a ^ray atam fsp ip f3paa acai 
t?rfaa* aaa '^ar atta ?” afa^a catrifa ta« 
fsT-f^ a«t%i:’® S ataa aatata asiaa i 


* fat§ a^«w ‘pfsppi'ST-TOO 009 
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1985 


9r«Hrir »ff?rfjif 3’4V. 

I 1669 108 5F?rt5?t wnf%f3r3fT4t 

«Twf%i^ wtc*r?r «i1%asnet 

«f8fT7 ^33tw«r SI® =^Rrsi C5prs1®c=^sf 

BTcsRT ivf^i f5i«fnr ^sisi ^ i 

'sn^efi^ asrm sia, «a^ sr^rat siiett 
sn:?rtsi ^rsr^i i 

csfter^ sfrt^T-sfrasfr I'ffwsife® 5 i:5ti f^^^i « 
sfTfstfe^r ^ I aer ^9r?^?r ^sf i ^csi'^ 
IstTiSTsp \S 5i3^Tf%ra?t 

asfifsf'sj aga^tspUff^ aj?«f 

csitai ??rai, sTf^trmT 3jif tEi^g(!?cq « ^T^iara 

^nariT tasf i 'ssri^ tsn^ir^? 

^cti yisrr t’TCsnsfgs i f^i^t mai i 

1687 ^8 a® fMififaatC'® 

SfffesT fi^STTi:?! a5II«t tPtCSR f^?I5^5I ^n3TT*J cw 
^nsnj*f?i l/oyo I '3^ ^ 'asiCTc^ 

^srfsrarsiT sic^ 35OTTI f%is tPf«fT i9f5i aitfesf 

CSI ?jt^ fe;gs 

2’5 rar sn^i i a?r 

sma f^era i 'sa^®! csii:^ csj^p 



3:i!t fbn 

^^csra Prrsjt sit5i, ^ 

?rt'5r!J sm^ (srtfT® a$ igsr^ ^ ) i 
^nsrrrsni arrsigm^ 5f%r?r i a:'$'s 
'sit5r®t5i vfjf ==rt I anf^csfii fsiw^r 'suPFK'sf^ 
sr®]'ET snm^ a^i 1735 i0s c’rk's (f^raw:^Mi?r 
‘^0“ iT%t«t ) a^? 1736 ^8 5i7T«ramr© ( 70° ^5^ 
^ <T3fww?s pfw artiTJ^ Rr«fRi 

simm isr^y i asp ci^«n®« pa«ft?i 


sTKaayTc® 57.437*9 6?r^ ( c 5F^ a^sp) asr? 
i:9Ri»:®i 57,753 i a^?i src^trc^ 

StfeWT 1 

'K'5 afTsisFW fsrcsrf^'® a^ca®, 

a?st59fi^p 5f%' sivi^ stsir 57111 

a5?p^ f^patc^ '3®5y 'ajc^ir f^sp ^ ^sif^gri^ fpT<p 

a^ 3?5r 5TTI f^Tcsp^ sT*fy^^ 

i:?[’«rT?i fsirsa i ^si'SI 

^srcsp sTstf^vs I 'S5f57 

a fsr^ ^^n?i « 5tfe=r Prefi:?! f^t»ra '^fSsr'sm 

<. _ 

^Rltl I f^®an:57^ ^f®?I ^fc® agw 

sraraT%?i sn^tsir ®a?i 

5frfoTf%<F f^C*a?n5[C«f afsin^l a®T^sf% fsrf®® 

sitq 'sifiRTi®^ f^'sf^csf fqof?! 

a^TSSi I f%f¥W 3PC5T?! ®®CslT®?r 

SIR I 

108 '35i»J'!f?ir^ fetatsy 

(inverse flatening) 

1800 6375653 fsi^ 334*00 

1910 6378388 „ 298*00 

1956 6378260 ., 297 oO 

^fiisi i^sf tisiTcsr wirfesra^^ 

f^i5T5Ttcrnr Prsfcsi 

sistc^t^r I a?isi « 'asrtt’ifeaep isife^pil 

a^CUSP PRfW ®T5I »R® slT^fT syiga^ 

a^^ifwsi I 1 955 Sfg CPflsicw sfTasjTCsn ^%ags^ 
SF?ra^ g-a?r sna7 tsiefa g = -y^' ^ 'ssi^eiasrsr 

^ I f^wrgsrt^ ^«ra 151 %^^ ip^:^ go a^? a^f® 

®:pt g, a^isi. go/gi =1 ,/To 1 ^ c = iRm5y 

T = 5t5it5I^ia I aSST^® sia5ti|JlR 5R5I 
asiRsf^pfH® 3rcsiiw& SI§TSI, ^f^'SaKsy^ ^ 'Stf&51 

sisufit?! si^ittiTiTr srs5T ^ I 

CWlfesf^T^pi^' snar.sf?! ^tSf \3 9(^ f3l9i^ 


108 

ffefsi&sr 

1884 ^ 

299*75 

1901 

298*20 

1945 

297*80 

1957 

297.40 

1961 

29810 
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1957 i^s 4^sT >513? 5p?i?r«rhB 

PfSl I Sft fl?5T ^WR?r ?ffC^I, 'ST ?[T*T -I^ST 
IJtt® 1 3I]5T<Pt*f STISt 'S?P 35ir ?rtf*WRr 

^fS’I ®*f3^ *M&R^“'S?r fHt5I I 

®9(gfci5 33 W srs’fife 

\3 Ff?i 1911^ RsTtwiR <i^w:«ra ^03 »!^3p aT^ 
*fRRT?r R?pt=i J^rar, ^ ^s^spsi sj^Raics^r 

Tjffmfirs !TC5fT, ^’fsnf-^praJ^ ^Perturba¬ 

tion) 3Tf^ 'srefntsTiR i?mt I ^T^fsT^ srfpr mm 
csTTw ^TOT, ^rtg;si'Q5T ^ srt'^c'ST, 
3p'« arcFR ^srRnjsf 15 ^ ^et ^icsf ^rtt 

WCTST, 'STJ^CST vS^slis J^sfiTST ®<Ta?5 ’SltC^ ’RT 
5p$ «fcs«r Bwa, «tw('?r c=5fR c^^rrar? r i 
tsnrfR* ^qu, 'snan^i^Ri 

fij'w 'W’ftsi'Q prfe 1 

*rfsf^ 5TTqf^'55ft5 '3ra *ftefc^ taw^r 'jRrsrgrc’f 

<, 

SR»Tf»f'S 1S.V Sftfeff^'gi f2lt»5Ref. <>rac?r^e(f^fi5^ 
'siwn^»f '3 mfSr5iT^t»Rr fk4^ 1 [ 'ajrsnflf'a 

W-U T 

'sr^ N 3?w, N =s — = •—’ W = 5j^)^:f)5r 

g g 

fsra^, U = sit=Rt t^^i, g = 

T =r |^f%r\5 f5ra^, g-y = 'srf^® 1 ] ak 
sqrr <TTRnf5i©T?r fRcir^ f^t'?Ri «fTfe(f®^ 

1^5 I 

f5i^i5s51?r ^T«rf^iT?r 5iT3?Tc*rT^ ^<T2fc^ ^ 

f^TTO f5n;*w5?er 5qs?rt 5it?i 1 cmc^r «f 

offliaOT 55if8 f?r^ —(i) :qf% 

( ^PW'SnST « f3P55I'5t5T?J iqwj C3FT«f ), (ii) 

’T5^t^RPT«r (5prar?i 7PT5 i ). 

(iii) ®<«t:g5®T!n (f'S C!JnRP ^?*T9C'5 ). (iv) 

fSiwT?i T iFff%t?r’«T?r ^-sRt '5r^'i|f^ tsrc^ 'af^g5^?Ri«fi 

« B»tfeRr«ir?i ^'a?T c5Rf^?r 'src*n pipt«f). (v) ^*J- 

aifsi'snw t«rRP a»r%r<T>«rt sirat^r'ff 

«>n'a wnef). (vi) 'SRWSTR^i'^rsr (The time of 
perigee passage ) 1 

■srcT^' ^jr^p, 'a?r. 

aT«lf^'^ ^SP^aiq. c;?rBT, snfejRj:^ ftt»5W«f ISfRT SfT« 

:g5nar\sf5T (' Harmonics ) £f^%?r %fe 

^nRI f^»»8 STTf^ :^)3JT5I 3FW«R:sj^ SRPRs 'SftR ms I 

f3r^?r ^Tfr® an^ st'qw, <9 tnR?r a'arc^ 
^jMsiwEa ^P5pa9f Rrafsro urr 1 »a 6 f 5 RP -1 >s?r ck 5 i 
2 'srftj^'SRr <9 'S^fj- 


ww I >£i^at?ri?r-T >2'9? 'aTT^qf^rT®-! ( 1958 ) ii?f 
;3P9j;asr 'srTr5if?i'^*T?jfaf'SPT^1^ ffefi?® ^*T3R RT%a 

I ®a8«T5?f «tf% f^'S ’jfsi’jR 

fef^=i if 9rf*5’5iTfa^’51 fifawit 1 

'^yrfsifa^ ^aa^'afert's ft'aT^tcR^ ^w*n 
f^sj ajsisRT ^«Ri ^ fs'snflRs 'sr-^ftiw? 

aa'TOTiaR I aa'TcenaJTta srsisf^'swa 
^«Rr tlrg'sta acata 35 ?! 1 'STti'STf^'^FT?! 

®agr5 .at tp*!®? ^r?j 1 

'5R3=tTC?l 'g'BC^Rf at^cafew 

'j5f?r?TJT f^«ra ^ I .3^=5 f=rgtw csnR* 




1 

298-258 




tsi:^ 'sn^f^^ sraaife asiRwca? 

f?faw«f !FC^ f?ft3st%tf?I f^®T'3 3^5Tt 'ST^T^ 

!^ ^acstrer^ JR I csn5rt:*Ri Rfeef 

csTTertc^ faPrgJT tsrt^p a sr*, Rfea 

cTj^^sper cJiFc^ 51TRJI} 1 a.fsi^ ca^BnfeT 

'ssrtJRs^ JTimarfeiT •sna 1 at '5it?Fi^ r^R^fsna 
<5jT«if%'® JETJf^ ( ellipsoid of revolu¬ 
tion wt 1 ^ 



1967 «r8 Lisp'S- a fSrjfl^r ^a?r amrtftfeTc?iRi 
< <• < 

•STTR g 

m«*RiT!:^ = 6.378,180 ft&Rr 

'®i*rSarraR Sretj = 6,356,774*5161 f^itT?i 
cw 3tiP4iT3n*j' = 6, 399, 617-4290 IrSt?! 
^RIRT^'ET?! ^sf = 0.00669460532 856 

= W247i6W 

ETtfSTSlTVil-RT? aR'f = 10,002,001' 

2313 



^ 1985 


^<^9rTTTR *}r5?r 


217 


c?p®5fsi = 510,069,262 t^csit-' 

« wc?r?i '3ef:sFi?r ( G M X 
^ 398 ,603Xi0» m-^l sec^ 


RPlIef^ = 7.29211*151467 c<it%5T^/c7fi:^® 

1970161? w'a^iTW?! Spfti = 6,378, 

< * . 

1 


140 =, 

[ ^ ifc?^ 'S'FflRT iffT'] 


298*258 




IT 


^>RT 97^ SfWI^ 

• gran gsa'®!* 


'$tTc^ 92© 5Tfs?tc5iT^ 

SR® 5tw 51^ t^fsf^ anm t 92© 

•sRtJT 5i?r t^rfir i 

'5*fSTra isn'STT^srg isrtcsr, it's, 

»> 

^'Sfera lETRI'S I Jfl^'SfSR^Is 


fsfC5i^lr c^sn?pTc<i 

’sn©?i ^c6fj I tn55?r c^1sf iri©^ Prspa m i 


5p7f5i C5I *fT'5 f%c»f^c^ a'5t?i 

^71tSRsrf^?[t'5T, Icitin,’ ^fsiT, « '5lf5T^C®^T’5I 

®CWS?WTsri 1 


s©if%?n'3i v3a?i =^'sf i 

aT^t5F t3Pt5?(ifip5r 

(»T3Pc^ «nsn ^simtc^ra sTfea^sf® 

f^wacof.-f^iCT^ « 5p5T5iir5rtc5i?r 

im'sraf^TT ?r®fi?r ?rwro aSTf’^^R'SRi arm®r=i ^ i 
5ni^?j ^T's »r® 5F?it, f^%w wc^„ 

5TO sfR^ afer?rT*f ^it^c's ii^? sir^^t 

®Ra?r fsjirarcef® a© atW'Sf^ i 

aSrPnmrsRf’ t® 'smstwf^siR'sni® a!:?iT5^^ ®rRw 
a^i >a© atiffra si^'s? ispiRitf^ i^sflRr 
artcsf >a?r< tancgifew^ at’^Tii sncsn^p^r^tOT' 

^ 1 a?R?T stR^ 3I?*faf?f^T?r?P CSFTC^C'^RSl^a 
>a31s©t9ftPfIsi ?Rt^ at «fl^>951? ^© asT'SFTtc'sra 
® sfRi^ir wcs? T®5T!3fTi3?hEr asfisf 
I 


^srer ^S^aTPfPT ^f&tPnrfsi « ^srwfswR'siir 
w tfr5j©?r smr acsf srn? dt© j?C5tt ^iterf^wr^ i 
a?i 'SfsfRr^^i'si "^50 'siR^, 


sTic^ a<i rjfsrf^T i 

gRhC^, sft£i?r ctisR^m sfijc^f, sirttSc© 

^t^©f^5rt?r ^f'SR';^, taT©iT i3f®S?[ ^R'^ 

sftc^ C5I ®TyTf3T® ajR^ '27ra 'sper? 

aWt'Sf^T I 

a^i^ :gt ^sifia isnsiT i 

af^isnc®! a© srr^ pT5r 'Ssi 

atW'sr^r srr^ psjstvs ®[#gyr?r aR?r ^ i 

^■nisp© asi'SrTt^ sf^jc^ a^^ csT'sfBr?! csn^^B 

^ I =ITtj|R^^R=fP 'i^NrT®l 

« *m'S5TT?r 3ni5R51T C^^l®!© CSpffR'JJ aR?I 

SIR]? f!R^R?flf%57 vs cat©!:*^ -SRifl t5fr?T sijR^ I 

a?r?T gtsrm^ apfm csi-siq sntcfeRSPtsr, 

:*Fi:?!t®f%R^ CcfU^I ^TTC^ a^< 3TRgn^]3^?C?R^ 

3n?T5n ^?r i wtijr^ sr? urrsfi ftcsic^i aj?«( 

I C5tT?m ^15 ®IT?r® ^^R5RS© sfR??! ^sre^itfmj 
jRBR '^'siT, sf®?, « ^ifsi^^sTr^ i 

^ara ]^r sr^tt'^^t ^ a^^rt^r ®riRssiT5i 
^7i\ sfT:^ I ijT^rf's csri^Ri -SI® 

>tT?t5rj ^R?i a3i< sn:??r cpfi:? t%fetf^R-a 
a© artrt'sfR ?5i i a?n?T sni??r -siw isr 5T?r 
ftfspuT srU ®r® C5I 'srrnr, 

a© C5it asiWTt':^ 'SsTTPfT^ fiR3R?f SiTR^P I 
® t??rr?rsi 'sira'^© ®rf® sr^tt^^ 'srgsfTiri 
?rT WTI ST®T f3rf%w ac?rT^^ 
a^'^tti’T ^arvRsi a^^ a©® sit^tsti 

^R5i t snc?ii aift^i^ «fTP!T a&tfrot^ ® 
gRR®i a© srr^Tsfi sprt i sir^ ^ csptSrrt a=^^ 
5p5rS'i5f«?r a© sr?!'??? ^ i 'Btt ’«r'^«nsTi 


• ?T?Bf^ sci^< k 39/5 ^F!9wr®l-7C0 089 
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I w®r<i 'STBi =9r53r^?r 

:^c'5rr^ I wrf^rfi?^ 

'®rTTf^'5 ®r^c^ srrjiirar i 

wT?r '5i'3' 'sfraf a^5it'^^5i' 

’TIWT^'Sf I ■Sflj'S JTt^t'S’tt^ 'SrtCT I 

^afS sm^ii OTi^?r aj?rT'5fifl5i ^aiTiSft%^ 

I >alt f%*r55- at?rr'^^5i 
r*r spjtcsrt sn^clfj'^sr a^cet 7iri?TsiT !^i:?r 

>3f^® 3Trc5ri^5??c?fi^ ^ninsiT ^ri i va^a?r 
a-^ «r^s!frpfT tffij sit ertca ts# 

j?c5n siferstro^nsi i afl 'WJursn ^'^isrtcPfT?r cecfi's 
af^siTiSf -vsrC'isp 3psr sttca ®t 5ra»\5rr!:a 

0*0001 csfc^ 0 00001 sns i ^rflrstttet sp^ 
^sr fsp?? at srTSTTiTT ^TSf aic^ 

^tc? I a® ^sp a^sTt'^^tn ^atsrtq 

a^K acitt^^ftsr 'srirtrsn ^si\^t^C3r3 ^tcsr srts^rsit ^iri i 
jartS^t 37?^^ >a<i? fsicajiiftf^ (Symbiotic) 

mc|,T:'srsT stsbc^i?! 'jsncJi i 

iltsR atHT^Sf^ *fT^ afci5?T fip 

spate's? aiRT iisn?r wT=n sn^ i 'snsrTcsf? 

« 

sSspfS spT^st srfpf a-^^-^ f^c?r ^t m srta, '©wr 
w tvfcsr ^ef ^msi ijst >3sr? srtcpfti! 

^atRi 'Bitsrar tfitCJra «^ti:pfrsi w¥t^ jjeet, 

'51=11 urmt ai?ei :gsc?r ®'r?f 'sr'st^ cst&t^ 9 p^ atew^ 
t^5 ’3n wsr ^ SIT 1 atcsE^i ’a*ftsi «iTPri fes# 
>asi< csr-sflr sit^|,Ti:;wsT, 3F3f5p?rt3t « a&tPratsi i 
'5®?it? in'?? f^rstesj sT^{»f?rtsi^ amst 

simt I a?r 'sr^rrsi att^ i?:fi insi, 

siifi asj? 'iffsfT wc^ f^?rr aw ert^tes i^rai 
snsi I aa* assim afetfasnew 'siwn:^ arc^ 
at'?pa'5TCa asta srt^r i * ' 

^a<ia?i ijf^ csftaataT sTtracsifairrsi '3 '^nsrfa^new 
'5r®fca ati^a tsp j?:'5 atRi wtat atsp i 

t»ricat%iersr ^atatsr ■aitacsi^rfrtcsi?! 'srstc^ aMt 

apsias s?5na i?ii va^r^ f%?rr wia?r ^si? 

vSifsfc^ 'srrrsr 'st at'jng csrtwt spri isipgr 

at'5T arcs? at^'S sit lacg 3Mr?r at'? i RPt^t 
ta*T=i aTt?3f cflposr faiTT atta* taaa 'scat « 

' 5 tr?r wesr i 'jena atat'^ ttsiin aia 'S 'gim 
at<®r?i vs^sus^ taina amt vs7s\ ata caat atir 
a^ cataaTmi?r vasr#g '5r®Tca aitt?a Rp 'stgf^at 15 a 
'sttat taa 1 ^lam atspi tataatai aatafaiiTcaa 


fawa ^ 38'5a aa, atf a<an 

arsta at^RP fsp ^r^faata tspta 'amt at^ 1 >a( 5 a 

afmta at'sta a? am^ta aa © wt'® cara ctfra 
ma at© © at'm '5 sp^ tatis i^ta ‘-aw 1 
© sptaa 'jjt^t'Stf^ arta at'? 1 • atc^a • f%sp'?© 
spta spta ©fa^ta ata 1 

'st'^atai cerna, ©tat, a'srt, •attat'^'sr © ataa- 
tuatcaa 'sii^ra atc^a fsp a»% a^ra ta©fa 
©nttateat a^at ata^ 1 

cmaiTa 'siwtta at'jjta a? J??rta ^ >aa? spatsta 
© spa ^'^^taa a^a i?a 1 ca^ta ta^ta sp5psfi€ta 
attwa arsra simte ata sisp® ^a ©t^y 1 teit^a 
a'E 'tstata 'sr'stca at'sta ata aataa i?ata a^ mar 
sna .aa? astt©a ©at ©f^ta ata 1 a'??a a»f& at^ta 
a^ aw® i?ta ata ^aa? ait^a arwram^tataa a^t'^ 
am^ ^a © '©tata a© 'stra ^aa# ai%atar'sf^a 
' 5 r«iamt a'S't 1 a'®ta 'sn&tta at'jta 'wsfaat 
5 p«Tta 3 ?a aa^ at'm© a^stta ^ta srta i ata 
ar:^ ar®r ©fspta ata <aa? ataa at^a amf^ 
am att? 1 aatac^ a? aat, att? © spst aat© 
ta^ ^ aa< att^ attsttspa^Rta an??© ^a 1 - 
atmtal'Sf afa© attwa apt a^a afaana atca. 
©a iia 'STwta att^ sra^® ??ta aat at© 1 a^ 'sr^tta 
at©ta a^ ?? 5 rta at atat^^ ??ta sna, atc^a at'? a^ca 
ata spata tata taar ata 1 

aatata af%at©aTtaa asaira ©rtat ata* 1 ^afia 
atam art^a aateta spa 'sia^ >9^ atatai af^ata- 
§^fa© as© atatwa atc^a "^ata 1 ^sia ©[©tta 
faf©a aTt?1^%a af©tspat» taaa— 
a? '5Ft?r srta © ar©i gfast'? srta i ®aic®T ait^ 
at m©ra caPf asta aat at'? i ^a at©! 54 a 
©T'gt©!!^ ^ta ??a © 'f spr? ata i ^aasfw 
aT©t© >9a ©r©Tca ©fspca ara i taa an?a at©t© 
wa ??a vsa? ©t©ta tafa ara aT©t arta att? i 
-aat'?T vaa ©i©rta attaa c©©a ca ca©aats5 attas 
©ta sprsf arasamta an??© aa aa? ©tt© atcaa 
atai aaaatra anar© adJ i 

attw^ ar'4«fmt«fa atataa© afa'^arcai^ aica? 
aiflst© asnafaata © attataf^a ^ tsfta- 
atrata ^«.a ^ asyraat^®, ©raiat^. t 5 P»©»ata 
a^f© afa© i ^f^aata'.'as^taa at®t© aarafaata 
© artatafaattaa© ' 5 t©ra at®, ©t^ a® arm 
afaatta atfii;© Pifaca fat© ataia at? 
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1985 

=iiTWfmrm « 'snrsiwf^’T W5i sir^r i 

f^ifesr ^^«nPTi T^ifSr® Rp ‘»rt^'sTO«i « fwtc^ 
tin?PC5I fsn®?! ^RI «rf^i:53f?r 9f;^:;T « '3t5I)^'35IB 

©’I?! 1 "ajiftc*® '3 ■snwt^t'af ■sTTifm'f^ 

Mfli^«t lyrt^. fe3frc?r 

csTiiiT an?! ^TI 5n^'sf%?r f^few 
CtTiHT f^'5 <1TC?r I 

tsr C5r *n^'sf5p?r ?p 9IT rypst^ 

f5re ^^t5r sm^ ITT, snc^^ '5ictT?r 
5TT5!apT^tF, ^gJ^IPTtj 3 it I 

k+, ^TcifyRii’si Ca'^+, •sTTTBfcirfTTm Mg'*"'', 

3ir ^si^iT Fe'*"*' ^ Fe'*"*"*', TrnsTTf^i'Sf Mn ■*■*• 
Mn'*^'*'*"*, Zn'^"'. ^9(T5i Cu''' ^ST Cu'''', 

'STf^^TCTSUTlT MoO*» “fWT^T ^rlPfT fe'SIi:^ 

^i'Tt'sf 'siicsr I ^sTT'^fsit'® 'Q 3T^ 'Sft?rsrT?r '5TTfr?riT 


Fe+'*', amsTT^w Cu-^ w:^ 

srtPfT %5TC?r ijsr^g \ siwsrfe wistt csrc^ ra, 
c?ftiT 5nc5?j c^'-errc^iT- sfWT^ir ^Tc? 
m at^n^iT 3^51 fsRsrt^^ iTT^c|,Tusf5i 
(Symbiotic fixation of Nitrogen) ^in 1 

3551 , a '2^ 'S^® ^MTmiT 

<a3r? >sirs gr!:5iT^ ^5r <si^ f^i:*f!? *fgtiT?r 
fs^CTSTKinf^ii sf^fei® .a?[? :7T^c|,it'Sfii ^gtcsr 1 

c^tiT C5PTII snw '$rT^t^ w«rT ^arir 

at5n'Sri} 5ifPT\3 

9(f?I’5TICe( 'ST ^'5T I 

:gv55n^ 'SIR'g « ’®I=!TT;TT £n«n5T «rT5TT 
tsr *T1'5' '3^’TTS WW ®ITC'5T 'ST ^?r 'gf’m 
SITlg'S 'g^'S ^T^^ T5T OTin tsra, SfTC5^ CSPRf '5j3l»rj 
^if%iqT«f ^iTT5r bitist i 


•av^HTTWi BTwr fr^ 

sram W’T «♦ 


3-1 I ‘srgiTT'Kr’ ^rtBT >aw'?p''Sf f^L»T3?T mi? ; 
'ST:ii?r t'^T o t%T?f%?r atm 355 r in 1 feuit 
5Rin'!TfP!C5r -s?? g 

mi 'BiTf^ 
nl 'ETT'si^n 

Vi cwi, C^TUgT, 'STTaf^, 'jsnaiTTirT 

3-21 * £fT5it vSt'^'^tT ^fstt ^3tt?i 

'gT^Tf^^ *Rr®ffeT 5 'mr5i g fry’ll 1 ^Tss5n5T ?rf5T. 

C'SraiT?! SfTRT C'^ 'BITCI?, C'ST^TiT 'g5r5T ^’Sf | a'^ 

^'aT'STf?!'^ BiTCSf Slfpf ^fSr, ^ ^Bf:^r=T, 

'5f^’R5r« I vat«>pf?nc'srs f^'S^5r traertr^ 

'Sort's 5!rSTf?T?i— 

Vi estas forta ‘'< 3 ^ ^ a rer^r n ” 

Vi estas }una ^ 'siirittp” 

'5[^II5T 'BRTO ?F5IOT vS^ J^tT?T 5 I I Vi 'ffSl 

estas jf»s? I forta 5 ?rer?niHr i 'stt^tbi 


fiT5i'n 35i:BrT, ttst 'ST^i5r t^igT grsif^:gi 'ST^r '^Tiipns 
'$rn^rcpf?r 'ST!5rT5i c^Sr =gT'stf^'-^' csj^^t =?5rTcin 1 
'SR'nTRr W'^TV! ^=TtBT— 

Vi estas forta t'ST'nTg 5[R5r tvSTT^r 'siTt^ 

Vi estas juna rsfsTT?! ^5151 
3-3 1 '?iT;^“fT •'jf^’ tFra'firF^ a'Sti'S 1 

‘^anaf^’ ^ *'^^’'3 3^'s aTc'^ 1 'st^r 
forta '5TT?r juna sttifcci vi ijtcit ‘c'st^it, c'stirjt, 
'snain^n’ i^tvs aTt^r itt i '3^ sjTcii'atffiT cat's ^cbt— 
Vi estas forta] c'ST^ncJfsr aTC 5 r C'5 (T?i '$rrc^ 
( I c^sTca^, 'jsfraKTCPBT) 

Vi estas junaj c'sTitTciTii =553! arir 
aK 3TC9r fsif^c5r ca^ g 

Ni estas forta] ’SfTiitca?! arc5T cwii jance 
( >aaTc=r ‘forta’ ) 

Ni estas junaj '$rT3TTCPf?r ?r5T3r 5F3 i (‘juna’ 
snarer) 


* c®<p;-«iii ^csTsf, cnr^ aref^Bd sipss fg5ns‘|;i#''$f§^,'i»i;j:;T-41l006 



^20 

Mi estas forta '5rf3iT?r stti:?i c^rt 
(‘ fortaj’ ^TRref) 

Mi estas juna ^T’smi ('junaj’ sjRief) 

la'atatir i vi-^i t^<frT5r Si<(s^5r 'jsfrt 

^5r, ^ i:5r§T 

ts'c^ fsrra I 

3-4 I ^'X5r<p&T s 

AAA A 

Asa Usa ©^r, Esa i 2 ^, Prodip, Sudip 

A 

Probir sj^. Subir 5[^?r i 

3-5 I fgsUT s 

sidas ^C3i 
staras 'sircw 

A 

kusas 'sc^ 'SIR? 
iras 3iTCB^’ 
venas 

A 

3-6 I Asa sidas. 

A 

Usa staras. 

A 

Esa kusas. 

Prodip iras, 

A 

Sudip venas. 

A 

Probir kaj Subir estas amikoj. 

3-7 I f^iiT t^rCT sffesrast ^c?r srt i 

A 

Ni sidas. Vi staras. Mi kusas. 'snil’ 
5OT'3 sidas ( vi sidas ), ‘?rc>f 'snftjv i^cst'S sidas 
(mi sidas 'sisf?rt ni sidas ) i 

3-8 1 laboras ^ 5 .... 

parolas ^sift ■OTC?^,... 
ridas .. 

A 

Asa ka]'f*rodip staras kaj laboras. 

A A 

Usa kaj Sudip sidas kaj parolas. 

A A 

Esa kaj Probir kusas kaj ridas. 

A A A 

Kaj Subir f Subir iras. Subir estas foita. 


38^51 7s^, sEf«iy TJT<«m 
A 

juna kaj rica. 

A A 

3-9 1 Subir iras. Raka venas. Subir 
parolas, Raka komprenas ( ). 

ii«m^ I'm srar srcrr?! ^ \ 

5!rr'®!frm =rt am^ i 'srt’yrt? i--”— 

5 n?r I (air. ^ 5 ^ stgr j 
iras-> 2 ^ a 1 ) <iT<irT 1 ” ^nfR 1 

berj^-'srtmi^-apsfr-^c^ ^tr gter ’®m3T. ^?n 

3ICT’ amw® as smsp 1 

stT 5 i venas — 

^n®rm t^mc^ 

RT I ^ISST 5rr 3ITWra «fTf=RI«#t 

I cpf'St’ ^ 

f5ft’ =4 ‘'onfsT fpffB?’ ? itcSt§ t^us ^i;rra— 

1 ‘'5IT% 

^C5T ‘fR^’ I va&r 
'siRtr?! '$it«T-'®iysr ^t9ff?r 1 

Util'S ! ®r35!:ffr 

ajt^ 1 I see the Indian flag sniir 
?i?i ? ‘'sfTfii 9p5t^t 

‘^tf^ ■sf'sm w^ycyjy «n^’, 

'Stpfc^ siiysy^ ^rt ? I see 

the Indian flag right now. I see the Indian 
whenever I look at that building, ijtfer 
rsrcqsic^Tt ■ >a'^^r ?nc?i ^nt^r 1 «ff%ca*f 
fiTt® ^ I 

>a ^*ift '351^ flpma c^cir 

—see, know, hear, understand, feel i 
vacw>rartc^?i 3yt»fRr«f Prtst -a&i 1 syrrs 

^ra?r as aiRPisi^ wra ‘msr’ sn^i, 
snws’ isc^ -mRi, ^rtcE?, i^c^ar 

*TTC?r I ^ ^ I 

A 

3-10 I swiTcr:^ ^ 1 Subir estas juna. 

V 

Ankau Raka () estas juna. 5?t®wT5r 
i*fw •«’ wrtsr ^ t Rakau 

V V 

ankau 1 Raka estas ankau bela 

V 

5W ^5? w ankau Raka estas 



beta '35T51 ?nPT ^ytc^sr ‘?n?R'3 : 5 *ffff’, 3-12 i ^acy«>(?Trat s 


A 

f^sn *fRr i=i'3iit JsetE w Subir estas bela, csrtr 
•W C^t^n ?n?ieT t5T^ I 

va?r 5RI ^ s«5C3l I 5f?> C»w I 

3-11 I ^'»erT 5RFR g 

V 

Ankau vi estas forta 

V 

Vi estas ankau junaj 

A 

Asa estas forta kaj bela 
Esperanto estas facila 
Ni iaboras 

A 

Esa ridas 


'®c5r m? 

*f41 c*T*r »rt%»rr^ ) 

(msim a?C5i sir) 

STSST 55*=^ '$|T^ ( JT^ST ) *Tsr 'FtWT 
^®f 'STC5TT ^ (vS&T ^<5rT?r i:»rrsiTfl, 

fsr^wtsn ^ ‘'strsiT sjw’ 

*=!P=<1?nt®T5I ) 

^■3 ;5it?i ( g55r?r) '^Twn f%pfsi3T 
(cpfvic^sT—ii^tr ^tcert fsf^rsi sir f) 

W9fsn^*'3 wvft'® 

^’fsiRj's ^-sr 
wi’iTCPi?r sftra I'sfm^s 


5frwcn-^ 

* « ^5r«^«T?r * 


rsflc^ ifw^Pc&rcsTcsrfSf^fSir ’irsi fsi«ft5r 
fSrsn^ i 

5rTi?^3i ^armrs^-c^^, ■^tiTc^si. fsr©^- 

Dsftspj « 5msi®Tg3TTxsra sn'si ^ra«ic5imi i 

^^rTci^?r merrsT >3^ jjyrxenc'SFi 

Tif^ !iT ^ ^ t?Tr®St?i 

»rf® (Atomization energy)-?i 
BTffT ?r?n ^?r5^ I cpf^fT 5n?r, 

(E.A) <T?iTit*pp?ref »rt%?r (A.E) i 

E.A < A E 

(j^ 5 r?«&sr ^nf^fSrtS) (’f?i5n®f^«f "f% ) 

(c5r«fTcsi K vs^i# 
.'. E.A - K. (A.E)....(1) ) 

^-A.E.(2) 

l\ 

‘K’ ?r 9ITII t^JtoJRT wts i vSi^ 

‘K’par C5r>tr^ cetera ^csrspc^rxsicsrt^ 
'8iT«ntRr'5 !^n|si i i?5Tmrc'^si?r c’sitsrsfSr?! 

* ’miJrt 5ii**ii 5FC9W. »F?9Rn®T-9 

* ?PITB:r tJit§ JPC^IW, ?T5WI®T-9 

4 


c®rca K-? HTSI ^5i^c|lXsiC5|{Sf%i&3 "SITSI 

^5t^|si ^nfspTiifS « ’r?i'5it'5i^®f »jf®?r ’srrsi t«iix^ 
f^«f5r ^?ii tsrc'E \ 



E.A. 

A.E. 

E.N 


(e.v.) 

(e.v.) 


F 

3 45 

0-82 

4-20 

Cl 

3-61 

1-24 

2-91 

Br 

3-36 

1-16 

2*90 

1 

3 06 

1-10 
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^nSTRI® \3 ?IC^ ^CST^lfetXSICettSfelB CTF5I 
^imrar cirfV ot, J5OT^x|rcsic9fi^fi»l5c^ «r?r^ii'?pi 
f^finiT^ '3 Tix*rr =5® 'SRSf ^?rT 

ijxm? I ^sr^cItxsitsifBfeflj, 


K= 

r-^ 


Zeff^^w^r f=i^5^?r e«^^|xsi?r ^rtftsi 
r —fsi^tfT^i « ^5T^|tsr?r 'si*fi3i®1 ^[in? i 









1 =31^ cs!ri':qs gfi® K-?r 3?jiraii'sfJT'sf5T<f 

Zeff/r'-^-^r 'sjtw?! ^snccfr 

^iTSilF ^Il^r ( 1 t5«fif53 CIT'SBI ^ ) I 

J3[R'®3si ^5fii (Least square method) 

An 

3T3?rt?«fra (slope) =0*343 va^r* 
y ®rc^ 3qR (intercept)=0‘925 CFf«it i 

K=0'343 0*925.(3) 


3ii”sffe^rtct Sit'S 

f^^TFR s 3^Tt^i3j 'sn^tR* <t)35^?r 

1:t< 'StfiRst?! f^%S!RlC«T<I ,^t^^!|rC5tCSff5f®f§?I 
31R f^efir ^\ ^C5rC5 I 



ifr/r* 


1 ntaiTffer 


1 St? 





I 'ZO 
t *31 
1*35 
'I '4/ 

I *48 

1*49 

1*5'' 

I '4/ I 

I -48 
I •5*4 

1-9^ 

1- 95 
2.'13 

2- 33 

l-Oi 

1 - II 
I* 13 
/•3Z 
I '4t 
1*4? 

( '5Z 
r sr7 

/*?9 
I •S’O 

1*4^ 

1*54 

»'47 

I'Srz 

I'SS 
2'0« 
2* 19 

I •«! 

I* |0 

ris- 


1*42. 
1*44 
I • 49 

I • 7Z 
I * SZ 
2*»l 
2.*“Z1 
O* 36 
0*47 
I * o? 
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^tcRPc|lt=(C9i%fS 

>awii 5ic»fy g^r?r w^«f f^ctf»r ?pc?r i 

R:5#f%fg qr?58i? sfrfef%^ 9raff^i^ ^«rii 

©’f?r OT'a%c^ ^^'3 5pc^c^q i 

-a^ ?n5^m ^irj^ (Iti^) ^srfe 5 |?m « 

9RT^I®ps5«f *Tf% «'®m%f5lf£?f 'Sjt^ 
SfT^OT^ ^J^^ClTC^CSTfisfefl •stt'3?n 5n5I I f5F!5 


ifiimn:^ ^=n t’ftwr? 

?TT^ ’®n'^'3 5ri?r f^i i 3 ?f? 

5pt^?rei ?pcg ^3if2r6>g r^era 

^•pcSn^csifSfe© r^m a=^T»r ^?n i 

fw«T?f’n«i,?p :^c5r 1 sr^^ef 

sfcsnsfi I ^isT rsJtsT « vs^ 

'®i3r¥t5r siiTc^ 1 ^Cffrjp|.?T ’ra’si 

■STfiT *TT'35n ;T5r I 2^^ 3T:?t^Ricsf 1 

2^^ ^TRT^t?r :ii'3?ft i5f«n:^?T :^:5RsctTRi9it^ti5 « 
^cer-^gq^iTfsFf^ jwef ?rT^jjf^ ^vs m c^m^r 
’^■sn<3;?p?ref »rf% fiiera i 


2^< 

0 

csJtcBr^ :fte asr^r ^5ff% 'rijrfspftflj?! cjsst 'sj£*n £'nt£5T?i 

'sn^T I 


x>« 

r* ■ —^ 

TJIA~ 

JSTM !3rA|:CIA 

^a] 


I» 

EB 

niB 

WB 

YB 

YTB 

3518 

pis-j 

H 

?'S3 



r 












[rtc] 

Li 

V7S 

[5-30) 
Be 

4-55 






• 

.. ... ..... ... 



B 

II 73 

f.7-4B 

c 

(9-34 

[4-85] 

N 

»4-99 

[2*56] 

0 ^ 

9*09 

C(»-82] 

F 

3*39 

[ 1)23 

Kol 

1 44 

[! 5.-0 

1-74 









M 

V87 

»-s^ 

8*55“ 

[3*46] 

P 

7-5* 

C2-47] 

6^27 

ct 

3'M 

[0733 

K 

0 y? 

D 83j 
Co. 
s-io 

C3'Mj 

Se 

4 ff4 

[4 8 b] 
rC 

if7^1 

L'^ 32J 
V 

8 0? 

£4 If] 

<^>’- 
6'19 

L*-b5j 

Mn 

4. b2 

id .•:‘]l<|-4flJL+ 

p.. Co Ni 

-, •(‘^ 7‘-f8 7*68 

Cs’.'t-j 

7u. 

S-7‘f 

Cr3r| 

2 3£» 

Tr-ra/ 

G\a. 

S -0-4 

tS'Pej 

<ntf 

8‘39 

C3»i3 

Aq 

6 --78 

C2-I43 

Se 

G *52 

[<•14 3 
Br 
3*49 

Cffayj 

Rb 

0*87 

Sr 

rsB 

C4+?3 

y 

zr-30 

rt'-oj 

-r 

r3i- 

cTTHf 

Nb 

!&40 

If. {T’J 

9 63 

Cf-'/J] 

Te 

ft. i.' 77 ] t 0 

ffuL RL fV. 

? 30 8 7/ ‘ 

P 7bJ 
H 

4'38 

[tl6j 
Cd. • 
/■72 

£7-547 

T« 

3 35 

l3!Zj 

Srt 

S 77 

[7-74] 

Sb 

S-3Q 

C*«3 

Te 

4*30 

D »? 3 

I 

2*56 

to-sij 

CS 

0-83 

D-SlJ 

6**- 

a*oi 

^-1 -J 

ftaij 

La- 

5 10 

[yrs'J 

Ht 

[810] 
Ta 
<1 50 

[8 67] 

W 

!7'f7 

|8 os] 
Ro 

/C’i.4 

[6 n jt^ soHs StT 
Ofl Tr Pt 

Id W 10'.?-}’ K 75 

C' 67] 

iT 

[0 <4j 

M? 

0 99 

rf«] 

T£ 

^•73 

&-032 

Ph 

3-09 

[>-c« J 
Bi 

3-87 







5ir5j®gT«r « W5<i reim • 


'snsf PifT^ 'smsf 1980 20t»f 

qpT 'jsi*frr«f^ sfistBSTTvr J5?i I '®t?r 

atKcsT -a^ft c?t@ sfc^ i 

rsjTt?! snf[?r ^fSp^r?!?* mc's'^ ym 



'srtnra^ ^rstw^rsf ^ 

mni t 20r^ ^^sTT^, 1911 g 29t»T 1980 

Hi twwi, I 


5rff3j cpf«rt \ 

^Tf^ RPT^ ^TTf af^ 

(sfC5i ^r^rcsrJT ( afe^ir 5PTi^ ), “'srtaf^ 

'snram f^*fts[ i” at^^r 

I3PT®C5P ^ gi-si f^FDRT ? 

t'ET sffe fptcm^jr I” 

a^ ^sifT'sf^ t5R^ c^sr 

atD®^ >53]r@r^T?i 5is!ut f3fc»(5r^^ ^ i 

afesr;? © ^imsf ^snierT © sj% i 

ac^ f^'rw< ■sr^>?5P5i®T i i 

^*fTTa?p Pi^^m f^si © wira^p artste^ftsf 
'5i;^??r c^si atpwtt?! ^ ^gswnst f^^fff%FfiTert5Rr 
rafe© I an afnnsnnt 

nsinn 'anjta^ fna i ®wjTa^ ^ tsri^ ^ s itc frn^ 
a'S'fe^ a^ nrmn ^ wn i 

mvfn atnwm f^er f^fnran n® fnmT^ 

&■' 

nTT*wi5r fSpf^nsrm ^ t^t t c^| 

fnij ^ 'st'^nijran ■SI'S f^si n1%n 'ijTnjn 
^nnn ®t*6r»ri i ^sfan® afnan nscnfesR an 
—^tcns ;5*tfn © nnn© ©ra sfrt usierra 

I a^ fwm nf^n ’^rantn an ^artn<p nsni 
insists? I yn%n aain ca an fntnn 5fn nrr^pfr 
j?c?r acaj? i anrcn ainanm sfwt fnwj^m 
nijcam ®^itn «5 wcje i wnnT an»;<r< ^ nnar n^nn ^ 
cn iSn 'sfin© i ^itn© tn^ 

© ^ij'flaat^ in^rtnn* atnantn i?tn a^ 
fsrsaa af^n i an^Bt n»«rT mia u ^n anaan^ 
aca ntac^ i^n—an a^Bi ijiaa ^njTa?i* 

fnf^^am fan © nwnans ar^tearsf i 
©rniranj w?n ©ps j?* garsRajn 1911 
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20tn I 1934 ^TOts^ f^jgra 

vS'sr. iisf. f^ ^«f f^Pr '5i*ijt«f^ f^Kr?r 

^ sn^preer >3 'siTiif^^ sfc^^en 

1 28 3r^ 1937 

spfSi^t^T f?raf^n5i5i cair^ D. Sc. ^rR i 
flpifprc?i?i '^^ii ^Rr€t¥ ^rSf%T5r 'srsF 
5TT^Sf^ « ?rTei f?i:^T!:feiJ Rfe® 

^fl5?r 5=11 1938 ’^s'gTC’ipf 

3pfgi?5T®r fSwf^prnerc^R 5>rPfT8ff^ijf^csfg tgr ^ 5i ? rr?r 

^ I 1949 «ry&T!7'R fir'STsT Mti=f 1 

<. 

tfRRT 3 I»i:r Cafe'S t3pf^ « f%®tSf 

IttllsTT f^f%Piiraiig^ 5Pij'5TO 

wr^p ^ f^'susR f^'ssr^^i's^ "siw ^ ;qyc?r^ i 
^tnm^ f*ft^^’=Tt?r f^a 1957 
5iir?i ?rRf^^Tft t^fc^ 

R?fi?r «r?i 'Ei*ni’T?s ^ ^ ^ i 

Rife® fspfe^ ® %sT^fec^ 2f*fr=r w*m«T^ 
^ ^ ^felRra 5iW —’T^^, ^rfe^T, 

sft^sfT ® ®Wfe?I W I 1961 !*f=^&K>'ii fefe 

< 

spn^t^fS "sisF c&^cRcffef-a?r feR i?ii I 

®5nai5T5I STt:g:5[e(Tsm<I ® «IRI Rife® fesfe^ ® 

^ *I?IW?I ^CSr^ ’Sf^l 

1963 fai?ffeHim?r ^fe»R 3i«r;;i 

^ "slfeRIC^ 5=tlfe^ ^=7 

^TRrrcRsjf^irRi ^rijt. ii«rii ^ c>i'&tca?i 

feRi^ ^^1 C5rc3P 1976 

30t»f fefe '5i?'5Rr SR«f ?»RiJT I 

^iRsre^ f?m?i ’sraro #Rit asi^i sic^p^oit 
^R isT, mna'<p fesi^i ^w?r ’srwi i 

si'a a?r ^5i:i®C5r5is!f 

^ 5rTl?lf'tfeRs ® 

f5RfeFm£im'=3^ ®?irai5ryf sfc^^=fT?r 'sfR 
>a^fB g?r?1a*?i ^la fet'a a<PT*f <pri=i i 'srtiiia^p 
fea 5Rgf?r w^] ^® ^pfe^pi'am 

ar^yr^ 5?nw 'sitiTia^ 

afeR I ^§fei5T ^sngj TrtRif^MsRP '$in® ^®RfS ?nsi 
f^3nt-a?i 3iJjRnfs(W?r feaf^jtcnr 

^*RtfeT:^ '®R?rrRRf^?rT?r :*^“r 

'?T«R | R^R 1955 Sf^’#PJ=I RJR* 

a®R ro&T sT^gf^ 3iqn ^ I 'S'? 25 s!i«,5r?r 

*fRi ^1^5 t^w5 Rfe*n:srit 'sffe'a %5 r i 

wyi’R* ^ :m*fR5r jitc^ ^siyRnfet^ 


csFRt a=sr< ^fe^pt'at feafsRTTsu?!?! ® 'aR'j^R 
®rnc>nfei?r5tc^ ?pt5f^^ 5rm?f wsj fec^R i >a^t® 
fefe 'srsp t^f®ffe?rr?i ('ara'^tii), 

^sp ^isrgsgR^ \3 cafe® ^J^feeTRR ( 5T®=i )-a?r 
c^pcat feRiT I 1965 HP®fR 1969 

'aRi®1a ^i©fefa ^'SF 'sn^. 'siri. ^->a?i 

® 1970 ^ (51®^) siifsraiafe 

I 9fRi fefe ^Ri'al?! Rmm ® J5 «&ri- 

^TJt*I=TR ^®fe5R ’$RF Rffe® ^^RIPT-a?! PPai 
iR I a^ srfefeTR^ 1972 

«uygtr<?t URSI-aii 17 c’Sf^iiRiei 'sniRffesR 

9ffe5RR I fefe Rife® 3TTt5m, Jm*RT5l 

f^fwirsr c5r^caS^<i sfitaf«6fw ^i®^T^3Tt^ 
® ® ^RMTR*© 

faatfe-a?r wi i 1977 wjtsrf ws 

3TTRIR ^«3r5R ^feffe?nfei *TtaiRi srarafe 
1 ’^RR ^5P Rife® ® RR5I fspfeR 

a^? 'aR'at?! '$rf RpfeR ® 'sira® 'jqRa* 

R^r afa^m 3^»sftHas feraii i 

^5cr?r^ vs ^rref^qj 

®s 'ac^a 5tc^5^®fR ira^a ^ 

^a3i®c5f 'sirafe® '2Sf^5T®fgi I a^ 'si?»f®fBTR^ 
aassrcsr a^n 3;^ i r^r ^i^catsi 

’?T«Ttaa ®CRC»fi 'STta^ra®®! laia^ ca^R (aawa 
gffespaa at afeaaa a©R jr i ®8 aaciaa 
aca afafe^ 3^ RtiST artarcaa 's^wra 2^a Iwtri 
'$ naaa®:aa atarea ia®R caiarcar?! aRT -s^- 
—Rc®a afg aai i 

a^fa[3^ cptsas ra^aa afaa^aa a»ai aiian 
aRia ^Rfi ^aiS ® aRi Rtaaua, csFaiRiT ® 
sTRiar fa'jRfasia ac5R ca, ^ aiaa^caa aEaj 
^mfe'a '51^51 'aiTc^ I ^ a^scaR ^ aca 'smafeEtt- 
feaaR, anafeE^-aa, Eataaia ^'snfea ^afefea 
ai®aT ara i 1887 ’st^^feTER ^aaEaa 
siEaaaR aRtEai aata a^raa m, *atE^ aara^^ 
sptas feEa 'ST^Eata EaEa^ 'saaa jr i 

Eat? 'aaa^fe wiEa ^^ep^isra^R ® acaa acsr 
'ssnEaras 'saEaa araar ^ew i a^aia ^aR- 
aaTEaa EflPEa ai^ ®aa®fsia siEar'w^'SR a^ar EaEa 
R®aT ESR R 1 anaa J^Ewa aEaaat araRa'STca 

aaa a^^^fa ar^EipmEaa («t = 1-10 cafea ) 
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f?5T 5rf 'smr^'sistsr?? ^rtfrr^ sff®5Ff%'2s 
^ Sl1%^'2i ^ ^ I '5'?rs?^f^ 'sTTt^ 

1^, CSIC®" I ^5C®f >3^ Sfi:^5?®ft 

«b 

tMfN?r >ac^im m i 

1901 >£1^ vSJ? 'srtrai^^i 

^^CfffST ■sjtff^f^T I i^tlto'?! ‘i35(’ 

'3)W?rt!^ tSfr-^' ^'$«^trs<I' ^^’Tst lPfC?f 

fSl^SpltScIjn^^ ^tlfel!:'® W4 J^CcfiT 1 
csrrefi^'T f^'OT sr^csirsf ’?t«tc^i'^ ^nrsni 

=3s<ii^ 3??T I 

csrmt^'5 f'R'W 5it'35rr?f £!'<p f^^_?ie( 

fJice:^ i 1919 'sin^sr f^fra 

'gSI £r’IT«l ^?F5iC5f=I I ^ff!C5T57 C^, 

1912 ^u’Tf, 

'BnufSj'S '?TC55ra « i:»n3^®f =5pr?t 

cPT«ftJT rsi. 'JsrTmiT^ 9fe?r 3^cw a%>rgt53t 
srtc^ 1 £i^^iw ’!5[i5r^T^®j^?i f%®?r fpri::^ 
v\'S^ 5T’5?r 'sftmiT?! sii^ ym 

«in55*r?r <5f=7j 'siTaf®® ?if*^ ^sr?? csri^ tt^r >ra'r® 
SIITC^ vs «l«f af®5Ffi;=TW ^C?F 

^RT I 

rascir^ ^«Rr 'sfspcsi^ 

■siWK^ 3T^rsrTST i:5i af^?ir 3^ 

CJivgt^ £in*r«r&sr « 'Sf^ir^n f?r^tfqsf«f vmif^s^ 
^c?r=f I gfc^tvsff^ ^c 5R5|'^ vsr^ %fe ^ptg' 

1932 ^Tra ■smsff^CEl^mf^^ sfp? c^teit ^ i 
£i?i 3TTi?rcgr cFfsrt ^rrir'ra y^pfSc^’-sj ^Wfc^r 
srf^ ST^siSciT?! f^CSiT W 

vasrof^^s rsspa tpfJ5r m^r. ^.r <3_-wn5i i?5r 1 

£1'$!^ 1551 ‘ikn«n?r«f’ « ‘'smttfpsrei' ^^ 5 ? 1 at 'a^-^=^'5ra 
OTI9RI 7T!^I5n:;j?f «TT!^^5 5T^T STW I '^TtceiT^ 
OTC® '!5^l5T?r vs fSrqs 3T^3T5T?I 

£i=?s I 5fT*n^«f ®?rcsr?T c^ca £i<f vs \5r3Tt*rt^sf 

^isptci, I iSTJl9ff5ntT'Sir?rf5F?R 

CWOT 'SrtRiIsp 'SilliJt*! C“<s:iTr®V3 ^vs 

15 ^® ’ftra I sr’STJi tBls<r^fr wci<i fSraiaw 

15 ^ ^'»5f ^?p|c=i^ ^ ®«i=f 

^«T®w?r t5TOi mu = 0 « 'srTa®i::Ri cwca 

af®wfflt mu-a?i ^^t?! du/di = * 

P^|i^@I*5 ac^^j :R1I 1 slfPT 3?IRI^ 


s<5r, ®ni5i ^ef af^sicsr?r c^=i qr t 

du /d^ m ^ 3?a[, iw?5i:5r sf^ 
afeigra^r ^ ara 1 

£1^ HF, VHF, MF £ii^:^f%r lF ®?rr»sRi 

M?rq^'8^5f?r 'snw'*! 3Ts^T5rR?r c^svs *^3r^T?r ?Rn 

^TX^ 1 VLF ®^!:»5r?r t^csf 

sim^] ^5r I £i?t cwi® '3:?r®sn^ I'sn^ 
awT^ 1 

£iTTa5rti7 vs 3?t® ^ csr, 5j<5i4c«f?r 

®P®ST1C^ lyR'S’Sf Sff^ CV^T^ 5PM^ \ 

iw vs wf £if5 ^ a’srtf't'® 

^511 ®«r^ cti«rT cstcf tsi silver ^®snjp 

»r%?i 7Tr»5f 3=i?f5fC¥c^T I 1960 ^rr^r csf^ vs 
'SffSef af^sTsw ^ra ^<it?r wwi £!^ 

5fW^e( f^CSTSI I 

sf® t^gsR^ ^ a fsj^ ®w ’3SRfw ^raaif^ 

<. 

3!Tj;Tr^i '5n?r:pi’®5r sf^si^eft^ :g5T^ 

£if^i?i csfts? I £)r^ 5i®n 5:51 ^:=^TC55c?r«& 1 

a^i'^T st'OTCw V-2 sra 

f c«!iws '5155^^ l^t?r f^c^r stwig[®(T ^ 1 
£1^ csrc^'S 'sjt^i^Ti^csf^r srrgi^®fT^ Swf® 

^5ici? 1 a<r5i^^ini5f £i^ <Ptcvsf 

^?n:5 I 

^T^R-sTvscci?! srgrai sfwsjsfT ^c® csfcsf -srer®? 

sf-sj^nra ^51—^vncfr 

iii^eT S®flr 15^1 « :^®B ®^5r ^^Rnvast 

csrt^ af®5*%® ^ '3rf3n?r fsra ^cst 

®S £)^ 3T^5m?r 5CT^«tT ^infest?! I 

OTfvfc^if^cei^r w, ^w=i'st^t5r?i E-®?iflli:® 
i:^»r% ac^ 'srr^rfSras 'si'iis#® j^stt 

?n^5ivscgr?i c^ £1^ ^n^fPT £®f?r ^51 ^ 

C5it?r»ff®^ w? ^T?it?r . '35rfec<iT=i '3f«i pr^fg 'srfl^c'SFCPT 

®Rr'5iT«ir® 3?5r 1 £i^'^jtj ^®T?r srcsf ^®®n:^ 
^•SK® aiTt^ t 

®g ®t;^ ^vs CPf5«rT:T W £-<3^?!^ C^l Fj. 

'STTCl, C51® J^&ICSfPT © ®RI ^90 W 
Fg ^gfis 'siMw. ^ ^f%RW ’f?r5iT«i ^Tirf^ ^ 
srfSi® ^ I 

C5r ,D ^ mf^® w ^nnw 
sfC^flfT?! a^ f®fsi a^9f :TOR W, tSf®- DTt^f^ 
^9ff^{t®i;® ‘ w?!;?® i^cir sif^® ,* 15 ® 1 
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1986 «rim^ ^ 


f?rwf^sfrer?r ®?ifi5 D!t?r X 

^Ert%iw5q « NO 'sitirfiT® ^ S'$§r 

^c?rc? I 

^^I'Qsr ^<850 5rsM w^rp 

9Tc^«n ^s?ri71 w«n^ w 5r«iJT 

^TRPT'SW sfRm ^c?r '®r<2raf% 

*f?r I '5Rr SPOT ^ ^spst sfRsspfiiiJ 

^ '^tvi^c'jj f^r?i 1 

'ffcTT^Tirar f%wgs « 

®t?f ^rcfrg- f^ia 5f:i5®f « stigp^ i i:^T=? 

msf ^r?r arsf^sr 

wlS spS^ « ^ i '®m^"=tT5 

SpfrmT ^1^8 '51^ H[^ ^151 Ft«feT 
fk^ I a SRitsf Ei&qi?r ^an "stw «tc^ i 

'$l*III^^ ^C<T^ ^f% « '5iaiTT9f<P t^f%t'3 
=gs?Rn®T5i vaj3Tr?iia=s i ^r^f^rrat wc«f ra 

^a'^?rT antrm ^f?i?r ?p^n e i 

wtc^ fafC5i 

J<51 I ^pf%^T®T'5I ia’caf?f 'S('&)S!RT 

®fi^Taf04'srt:5ra j'stSTJitii 

3ii?jT I I ^afTT<>r^ ^!:?rtJ*f >a’?iT 
^'T5f«f fmis 51'^ I sfaic^r 
^cii=r f^fspirra f5pf^=^ f5r^c5r ^t^ef 

fStC^-T I ®’r?r at^I sjrg-T^ 

511^151 Rfi*f36r f5pf c^n^ift isfer =n i 'srs’i'i 

c'^tfiT's ^?r ^-m®! cpf^ ^an i fef^r ^sfimcsrii 
m 5F?iT:lt ^t=?t?i I 'snr® 

aiK'$ 'SRanwi ^T ^5T I 

3^^cer wn«t^ m^sf stistcsr, ^Rr«f 

5p?rT:^t ^T^?! ^‘rt \^R?r ^an ^isn^ 

^ I ijgtarg fefSr ^tcw 

«ic? ’snsfc's i 'sir-srat 

'smiai 'jJTifii’Rs %?rsi ilTcsr?r 

'Sf^ taimiT m in I 'asiW’Rs witmis ^t?r sp?rt^ 
^'inef cncniT I ^virarni i^\ €m 

^ nr I 

caimn 5iTc^ nr I ^ aira a^\ ai^rsicii 
< 

'®TiT >aer I ^a '3?r n«f m«nT5T8flr i inn 

'sjijiTaiap >ic^i®snaf sFsrr^ carc^ 

'5R?iTn ^vs ^rt'^ nn I fefn 'JST'JUps ncn 


^imenr i ’([n «[^ nn i 

^It1l1%ep *^1%^ 

'Sftmnip fsnn 'srir* 

iwit niarr nw i ^ansfnn a nn 

n*fara fsrcnn nsn^ f?sT nr i fw ann^ 
sRfers pt”T f^ini:^ i 'srrnt^ aapfpRiRr amc^^i 
niaiT ar^rf^ i ai^ ip^art nnn car, 'cTTnRpr? 

ficnij tjsrtjjinns I 'srra '$r*mn^ 

^ f|c5R cn^ 3prw'sf5!n n^intaRi 1 srfeft 

^"t?! taim^ i«Rnff 1 ncn nrs 

nnsrcrcneTT ^tfn f^g?r nift cn^ftn 1 'jf ri 

nr^ fi5f r-iTTc';? 1 pf^-fen aptr nRi 

pst'® ‘'Eftni^ ’ETng'^faFnRT’ n§ i^«rT?t nn^ 1 
nnnran c?rarRr ^<*r'3f5i fpf^rn 

Rsfn m'srsn nmw nicn fpft^ 1 

'Einnw f^?r f^'c*! sR^n^fRr esR'm fn^Tsr 
M t^i'st^rfif I ®T?in<T 5r<sip^ 2/3 fptn '$nrnTinPj- 
fapnt^ cnap®Rn<r 'snafTcn Mncanam i^crcw 1 
'5T^ iRPin infR fpfPT 'srrntrpfn ntnmTiJ '^pmusi 
artel's 5r®T I a’^ n^Tcsf wit’Rs^ « ^s n^nsn 
fenn 'EjT'-iuw'f f^pf'nsp I $iTflf!:^ armnniT^iT 
nwy nitfi inn nsinnfBi nmn arSnr ai®^ 1 
nninn a^tt fniiRi nian »j[n ntn 'etti^ i infptn© 
inT'Sfnnn ni^ ^rnni mfars airnm nr® 

f^Tn 1 nrinlPin ^Tnnt in ‘ncnTtt apn^n 
'3^1 '©i^r J?y5 PIT I '3TIW id®&t apex's mnn 
wr 3mn i:nfn 1 f%rf ^'•'uin?T fnnn infrrn 
'^TsT nint&T J'sRr £;fff I En'SPTfnni n" 115 nysT 'EiinrtPfn 
nn insR fn^^’in^^ ntPR^ Bin nr 1 nn 

fVfn ^nnrR ni?ri^ Bin 1 spin a^ nmnn 
nytnrn® 'snnRpfn iBiar a'5tr«rT m 1 aap| api?r 
fiRflE^si nicn wi'sm tpfarettn m vr'? nfn ^i 
^nnmtsf nnm ^n, 'ster ^ 1 

man nt^nm ayir? imn iR«(5nn m 'srtmiim 
mneft^ fSap I ,a wiTn nn 1 

fap^ at^ in ^nnt rninf^nm, yjn i^n 
'EnfnsFTmn 'snnBnn lanm mnn ^?i*r5 n^n nr 1 

mnn tnn ^nnnn* n^iian n^tc^ f%9f% 
iprrt natn ^tmiPtn 'srifn^Tinn n^an® nsrenn 1 
f%fn cirsftsriT ® nsiisR ‘‘«[n n^ 'snfn^ 

mmw I” 
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^*nT 9 f^ i 5 t?iisr tjf'jn ' 5 JT?r <si^ 

^'sp<ra CPTC^lf^T^T sif ^ ^pii 

'siwj^ ^ftw c^ciifw I ^ ^witw?[ 
?FC«I *fINTI'S ■<'•-31^^ 5TT I 

Tf cstciy af^'^'S <p?rr? ®’I?^ 3 iW i ^n<r 
® ra f^ TF^js*^ Pi5C9f?P I 

^"T^r ^C5^ ^*w fpf^. 'm ^"tc^ 

■5T3iT?r tsjt^ 'sitsimr ^c«i%5n csr j^cctt 's'r-ji 
f=Rr?j?5jsn =^T?i I ^?FtT sif^ wr ^ I 
v9^^ 'Ei*fTra^ f^’Rrm t^niifsESfi'sT 

^T?r®t?r JTjFRTsi 

®ffifi^»n:^ l^i:^ i f^-sisTm 

'5rftfR*r^ '«?F 55'85ii?r msi i csr 

'sn^iTw?! ^r*fr!i»fc^ 5n^^r =wi wfs[ffr ^r|t 
m®f ^r^5i?rc?r?r f^ i ?r3i;3rr3!:g5i#?n 

K5r csfcipr's, «a^ ferrg am?!? :ii«fra ^ic=r ^ ca csr^r 
’srr^Q ?n 5 sa 7 rrpf—^^rsii^rc^rg <ji^ csic^ csr^ 

isR? I w?i f^'m psfcsr, ^sft afetKf^r 


vEVff m 5 f ^ cs!R^ 1 rsrfpfwri 5 mvs^t asrr?! 
ffe^fSr tmc«Rr ^rriR^f sitK^p i ’Tt’Ttsr f^Rnfe 

^mt^i, gRg ^n^TtJr ?r^c^ :gn© 'ailc? i 
'5it?r va^ ^ I 'S^qeiT'sr «9^«»tK5i %t 

gT2|5rac5R^?r mar sirat w«rr ^cg ^i-sRgjf giw?r 
5 rr 5 r?T 5 ^ i ^scg ^?rcg aw a^m^T 'gii? 5 RfW?r* 
«‘gr^a^^’ sira i wt yrsfH 

iNSA ^f5Fa wc?p aass^Ji wrp aw grwrea? 
snaraRi w as?n a^5rc5 gR grfer^t caaw i 
'jsrr'sjR^ SRI w®5iT i^wcj? gtqfacas?! ar^tg i 
ssn^nca?! agrafe g#?r c^rSr^ a s^*ma^ gcw 
sna^r^ aja'>?r ^fea ‘gf^aa^ra’ ‘gr^a^a’-aa sr^ i 
fw ^airaas gg aawa ‘a si^t g'rtaa g-ay^ 
aia* ai, ^tfe aa^gr aca ar^Fwi’ i ta aatr 
g^ta a^ Tim w sRit^ flier aaiiaa fagtg 
arataa g i ara gwfeara w, g^a ian©r^g 
atf^ garar arrasa fa i awfetaa, g ai:?r sn^a 
g'Ri jata 15 a arficg ^a sj^a at 1 


a/aa?a<>aT¥ 

f^*fi%r^ fwasi ^i^*ra 


fa’s afacaa feaa ©aai^sy aata f^ta 
afeacaa ®cama acgjs gata (fa -23 argr ar^^sp 
wff© ayfea:TgT -6 ) 6 i| ^a aa^ 'si^ttaa ^caT'^ 
aRH iRi I 'srafcitaa agrafea aa 'srst^^g spiaa 
aata f^ia afeawa agrafe arayra^ gs gag a^ 
vsa? aara arfefea 'ssnaa sr^^a a^caa a^ fa^a 
afecaa arfaafei gs ^catsfaga f^a 1 afamaa 
awaf&a g§ ^ara g« g/afe'icaa ga»^ig afacaa 
^aa a*a?:^ f^f grrwrgar a^aa 1 aaaa “agygta 

—afacaa gcga ca«prac©” ‘argcaaa 
3 w ag^gr’ aara a^caa a^fea^rgr fa^sfaayrstcaa 
atsTtfaayr fagtcaa grarrasp gg aiaaie®^ ag t 

g’ra agsaya asrasar f^sy—af^fe at^^w aray- 
araar ^gfs^ a^^a g tagy. ®gra, araa ^gyrfa ar^Ffea* 
faa^?ra way faw aaf^f fassa asca gra graaray 
agra arafea 1 araa gra afeaw «H^a 

aaac? gra aTaaaa*, ga spear:? at^feaf fwraiaf 1 
spieT asca wc? a^j^ra ga? at^ffesp graaray 
faa^ ?cg ^ac? 1 aracJ^ i 5 Tf?ara ac^ ®fec? 
PraT'^sy, ataai^a, £gfa wm? aratafasp ara. 
^Saia sp '^aa ara afetS afacacaa ww ?wi:? 


wfeaRi ga^ a^Tca^ wg area® afacaa ^aa 1 
^aaa aa araa afataaca* ag aca aaa atacacaa 
"Safe araa a^reg gea^ aa afea^ra wg 
arira 1 aara grfefa g'ra grata ataa 5 r?isf iitaa 
gyfeta^ afacaa gataa ^sper -sysra? sy^^ga aRitg 
araw gtai? ■aa afecara ?gar ^r^a 1 ^rgrafe 
g'ra grata atera—sygygta 'jstaafetai arfata 
caia afataa asr a^ar tatg area ar. arta ar 1 
agygra sasrafea aw^ afkaa ijataa afespta 
spatg wa 1 aiatttaa t*fta ^laaiyaataa ^Rfe 

•k ^ 

aagr afetarfegra tRiaita >aa? fS. fe. g arcSiarfsp 
aPrwta Prarra^caa arl^faasp® ama aRir aa 1 

afetaaas—zi 5 TgTt?im 

grspfjEfgrifg s|ffe «rsrs «rffermf 5 r^ wn 
afeiarfsfgta, faaa—fa^wcaa araafe g afetaa ^aa 1 

1 a—fegy^ tsna—aspraa caaff 1 caagta 
arayfea* faayr«ra, grrfe^a ijara g^aa, gaat^f^ 1 

2 a—ggfg«: faara^ama, 7 / 33 , faga*rf. 
asfBfatrgt -700 '032 
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7. atw ’f&jT ai75 8 CT. fsi. t<F‘<n ( 16 CT fsf 24 C3T. fsi. ) snca ^-a^l ac^lieri^ I 

8 5]SfCTlW% awi WiT'? aiiSTCTT 55 ^1 I 3<JC-55 OTl?«Ispl <®fl5 C^C^J af5<\s^a, at5<15^ <i af5<®‘c« 

sTTssft^ «»4X5 I 

9. aXSPP 35*5 *P%I5 vfl5 C»R:5 3*538(1 *(05^1 5)ipil1?l i 

10. ssw <6 ?5siCT a;;®^ JOTcsnE^ia er-n 5 I 3 a;®^' aiiic^ 5 m ' 

11 . 5s;5p^a spiac®??! a^ira 5c«!i«6 afen 155 ; afe ai$w5 as C5»t "rp5:;iSi iFi4« «ic«i af?pan« 
5»l^ 35*5 feiac^ 5C5 I 

12 . at^ a5C*5?i *t;;5;;c^ a;a5^«TC5 a5?:*j«i >r^f^»«3n5 W'oai *n5Hi55 1 

>l*aT«fi11 3T?55 

Wer « 
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38XZ5H sf'OT sttun 




^<sn '3?mr?r '*rt«nc'ar 

^n»H BRfsW^J^M « spsiT'SFry f?r»T5T-5fCF^ 
aa^< ^RTrsRT ^«ji«i-«i*« srestsf 


®5TCPfw@T i Wsl^»fT*r 


smFR* s >T'siT^^i?r?r, 's«(*fs. 

sii^iijef^ ^i®*nT<*rT*nt5i, 

t^T. CSim, 

««I 

/ 


fWir Tfjt 


tajr 

afct 

< 

3T«!TIW^y 


*5f55W*Tf%’ 'srT?i^t 

229 

ft?RT5f m^T 


w^csf 'Sc'5'sfsn a^n? 

231 



'sr^'s »it%?r sra’Tc^T 

235 

Pr^a^'sir^ ^ra^prsT 


Tfsraf 

237 

■5Tf%«l5:3lRf 


^fs^i Rr»fJi—f%cs5T^ c^sr 
< 

241 

5T?r^r?i 


ata»r « 'snTPns 

245 



5f^ qf!ir 

247 

?pf^T3T sn^ 


t^Tir^ —:^nt5fT 

250 

a*rr® aT'srtPf^F 


-sir»M?iTi®T 'swiPrarr 

253 


a^i5T FfM'a® 


a T«; c grt f «i 'gn? t 

«rfs?«np^ 9W, '8i9f?nf^ 5rg. 'SRpei^^ 

5 r 5 . w^Tci^nf^ prt*fi a»rt« 

’W, ftw=tw C5Pft«f, Presn^r ^asjm ^rtw. 

w;nwERr«r ^w»n*mir i 


3i*MrRr5n 3iffe^ j ««t*orsiR'5T 


f%%ir it^sTspff ^ rsrrt&nsp t^rww 

’nqij^rBPKwir ffewm ^:qsBr^ 

taw sd I 


t%r*rRr ^srrsffl 


f5pff<^5rT 256 


‘'ca*#” Pwsc«f i??tc=n«f 
t=r5 

257 

^^IRfW sraRT ■S!^ 

rH5I 

259 

sm&t^Pr^JT Rjfaa 
'fe&Tblll 

261 

^ir^naf ^^irt Pr^iRtTii 

262 

f^?rSP& SRtTSf ^nsjTR 

263 

PlffelT 

ai«T 

264 

«f^WT ^3Pr 

266 


w 


tgiTSr ® ( wwfil), 19&B , 

. . **—_* ' -'' in.iTiiT’iVIii- TritiTM 






ffe5^«sT a»n® "fa, 

sTT^nm, ?rT?ra^^. steTterm^j^i 

*fii'sr5*^ '8«, C5{T^^ 

®9rcpf»^ ST'S^ 

•5n:«(T«fT*fn5r, \9wifvrm«f ^t. 
pr|r«fT<nnT. BT|Ti»rT*m?r, ?r5, 

f^^irspij f^s, f?ra^'Sf=T =rtsi:, 

c<TT'tn?r, »nrsnp!t5t i 

SfTI?3s fim 3 30*00 
?ij?n 2 2*50 

csjTmwtcsRT t 

^irspfffe^ 

snS^fT Rngfpi 

{^-23, stsrr ?rm^ 

^fSRPTOT-700006 
C5QrW 2 55-0660 


(1983—85) 


sTST^rf^ 8 ^rg 


3T^->r5TS!f^ 2 ^nftmsT Si'snsmni, ««(*«[ 

®i5nff?r ?rg, :mintr«fpw :?rc^«>rr*iTm. 


^'5iiN 8 '®« 


5nrC5n5?t ^F^'srtETiJ 8 ^^9f5r9r*IT?t 'mile, 


cmt*ow 8 f%3iew j3iitJ*r 


spfsn: \5if5i?T^ >m, 

K&T*fT«nm, 

?iw*(ww. m«pw C5PI, ^ mi?r, mtm 

PR, siiewmiff, mrnm 

TO, Hw, TOTO ftitsi, 

tox TORw ;:■/; 
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‘JT^ ’^f^’ «s^<* amsr^ 

f%=ffctT8r VfT5I 

/ 


t'ST, '5r®fR '3rt’5i?rT >asiTw ^fefsx 
^snf? I ^f^fsi I ^Rr«f, sfCT? 

r^<r5r:rrts '3?rT^ ®ftRf ^rat^fli !r5!}?r»f^ i^tc'sf 

srtf^cir ^’7^1 7r<i 9fPfr«f 5f?csra®f israfsi 

^■sitipr?! a'JH^ ^ 9fi:?irw®t^5i ^tffecTi !:?rc^c^ i 

35 ^ csifc^ af^ftR a 'Si^ 

'^rarsTRi sn?L 40x10“ f^praT^TRSTTfii "if^ 

'BTT^C^ 1 5fTtlT?r«f^IC^ ^nif *f7f^?Tt O'l 
csifpp 1 *0 ^tsf 5R'3f 5ffsp® ar.?r i 

ra 'Sft5ISfT5 stT^ eirsnCJTT t=7^^=T 

C5Tt?I»tf%?f 5HS5SI I ^1%17CFTC^ 

CTnjmi^, »f^, cTO5n?r, latflr^i, 

®If5T?IT aT& 

‘sratsf «Tf«* I 

5RT^57 ^'f3i<r>R^9 '5T?! ^TSRIT 5l^®f 
f^Ttrr la*in?f ^* 0 ::^ 'STat^ 

’^|^ 50^=11 ^?fT^*f ’TJ'Sf "if® *R?I 

*fTf5 1 ®tr'4'i'-a 'sr^RTBSl grRI .a^ 

^c?Rr afs^ftef ^=n?itryr^ f%^ief?r® ^r ^rr^ 1 

cPTi"i 'siTaf®® 

6-10 ®T»r *ff®c® ?iiai®f3® ^i 
i 

WC"T W 5f^ ’ETC© C9TC5 

f^wirefir «?i»®fief igfaf^pt fjR^ifBEsr ^cerr s 'J5ft#f^ 
?m*RRr!r cttf 'siRf^^ 


af^-snisf 5inr 's ^ vsi3t< 

'SRTTSref 1 ^!?I IFCOT HTtfe 'S^amST 
C5r j?TRi ®tc 5^ 'snafe® C3^ 

»rf%^ »f%t® ?!rami?r?r f?T 1 

^5n:?t 'ET^^s 100 lEPi® ^Twra^r aroi- 

*imef?i ^acsjt^ 22*5 FTnfS 6 st «ftFn»f>n ^^atPfpsRr 
fpt!;^ 5R9II r?(:i{f '$ji^itF^?i a«i^ a^ c»ic55M ^arafB?f 
f^C"fW!!:Er WW 'SftRITa ERR® ^ 

^T«rc® 151 :^ tsi g^j'iittq ^ETrsncpp?! cPTc»f 72 

c^fir '^i 15 FTTt® ^FTj 

1^71 !inc?F, 3n ^=13% acmw^^i 225 i g - g i wiy 

^-57^ ^J5T I 

aiew ®it^tfT?r 5 rT^:T a?f, f^'&tFET ' 5 rR?rT 3 im? 
5{T® rgnft «fmy 'ett'si?!! 57 ^ 

'Ei^yfgitJT af^^tr ^jri 

a f^ra csi a^ei ^aiRm 

ta'sfei jaw* a^i 1 &?r ^T^fw ■srsiWTsi ^^nrt 

cat® atf?r 1 vsi^ •aiar aa 

faf«5W c^#?T ®ff3i mta?! ^'a®t5i ^arg srsmT, 
mw?r !af?r?®T a® ara 1187 . caca* at%a 133*/. 
asat. :a^a®ia 'snafaapfaRia, aa*^ 
farfai:a aanfiias sparaa ma (laaa att-ara-aa ar 
^:j5i-:;^a-ara-aa), fa®5taa”a®^Tra aiaiwaa® S®a 
« ^5it®a arcaa aiain<i, ^a^ camata*^ ® aitaw 
aaa aia^t anfaaa, ^®Ttfa 1 

®afa^ aijnaafear ^arfaa caiaa aa® »rf% 
a*aa ff^aa ®ay arraa ars^g f®atS faacaa ®aa 
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38irsi 


f5i:"R^r^ 'a?FT w®?!! src^n'^JT i ^a's^5T a^t g 

f3r&g '^?IT 1 

w«n t*ft5, C 4 ’smf^r® ^5n?*5«raa? 

®t%rT ( ®fm, 'g|T, *ft:i, 
CTPfOTi Bim, i'asTffpf) t5i*t(itJi s)f%fpf57 aRs s^sffsiferg 
ffttsT CTitS 67 am «tmsf ^cgr 

Cg 5SF '5r^7f?tet^5n^ ^f%pf ’srm 35 am 

w «mTa t®f?i ?^C3 sifTt^ I '5j3j»fj, mmw cae|k 

\s ^ ^ 1 '®^ *rt3!tT?i afe 

sniOT 3800 {??pr^, c?ren 4500 msfw) ^»r®ir 

=?5tt sna m 1 am 

0*83 afST ameer's 

mm* 'sam 0*40 sn^ taifisia ^ 0'33 afa 

( fefa® ) Mfa a^a i ^f^pf-a^spaHiciiaT 

5!f'®'‘5Itm caPR ^IWI fsrtls 

'ai®; airnsR a^ajT«f-j| ara caitfe a^*® »f%g 
afir-snef fwtm ^p?f! ata ®t fSn:a ffeat®t^ 
I ^gfsRtffe® 5r5T»^ 

fta a fi[-'*nfip5* far®raf5jf%w& ( Three dimen¬ 
sional. inter-cropping ) am (sm® 

«jifB?r f3rt®w ^ mpp wsr a ■sarffg 

\3 ®ww mms «p^ 

a^® <iTni) ®pj5Rrce»55f atn^ntaa^ sre^ Pa^^ar 

^si 5imt 3r»3i I 


igjt—?*f5? smf% ^ ^ 

TpsPTRsf 1 japejt m srg® *Tf^ 

9f"jj =^t?r csr 3mm vs mst*m 


^srmrmii isfint carofsrms srmwsfm ^arr anijesm 
amt csift^ atm^f atife srgmr gyaER^m?! a^c® aaa'a 
amrea mr^mt amm ®rQT^ 3?i:s 

^j^y®m i <si^ ^assrt® m 'sii'snm^ mwsr 
WH Eta^ faf^ aesmS 

®rf«Rift?a aaa 5Tm?r ajtatc^r araa gt-Pt fafamna 
®rm?ast mm* a® a^® at anit?r 'Sfat ma 

a^ wtiipi 3^^ 9fc^ I §9m® ^at ata^ asaa 

a*Rr aaatm f^fgt aatam ^t ata i 

f%g—a^fwta? a^flfwg af® f^rfamtesRt otch 
'g-fa'5^®t 'awa i a^taanma ataim aa^ af® 
'BOJjmaa 'Star mtaal® ^®t® acatcra ^ 'saat 
af®^ faf^ata i aa* ca?^ ^fa caiR* 5r?a®®t 
f®a ta atataai ®<^ataa ^^c® catgtalg faliraa 
l^tsn ^atmifa at® ^tsn^ 0*36 kaa a® miittitata 
®mr^ «Rt5^ a^ca atc^ i vsa stta 'sna^^ «Tn:a 
acat'sf^a ata ®<^atai:a mm atf^ fa%a asfaas 
Btaanr '^at i is f^a =3-fa®^®r '^ar 

:g[5r® atmtatta ® atcat3ata (biomass), 
®arat®, ataat® at calaaf® mfa® atm^ag ^sa? 
'srartaj aatfa « :^fa® rspcsf ataataf^ at® 
araa^ta sRrta a^at ®tat me® arm i >awt®t, 
®rTteatfaat%R5as at^|ti®a atma afaae®" a^mas 
aacaa anajfgtaai. ?aam at antaa ataiea 
at^gtewa ®na"atama ata^ ^aawa a^ca aa®»if® 
^'^aiaca earg at® fa^mtcsia at^ata® waat 
'sreaasgt a^faea espat® atta i 





grcJ5jfe?r -rsnfirs i f%f%«f tn«r 

^9i?rT '25fisri'jj ^cpf?r life's sr^sTftr 

%®c?f csiff^^ 3^c®c^ I '5rr^TJ*f?r ce^ wf?rt 'srtij^ 
^5n ?rt^f ca^ej :gyi:g ^ifeifir 

^=T 1 ^i:«f 'jsrtsit® ^flrsT csi 

CSra«T ^"RJ '2JT:^ “fsJl 1^ I ^%?i?r 

^sftsiti's^r ijisiT 3^^ ^i5«nD?i ^3?t :g9i?qi 

'srpT :g5f|f f^ 'aitsn!:'5?r '5ITST 

15^ 5f|j;?p I ^3jpp«f ^giSj^grji, 

^^^fTsirs r^fST?ITC<t^ ;;qP5 I 

t#f%2iTCsp?r ';5T?r ffe[?rJ sf^rtJ? 

'?tsTT®RT 5rTc^ «a<r? >a^?jT!:9f i 5 ?npft*r ^ 1115 ?^ 

caf%® ^ I :g*TfSiiT f?iC5i ^ 3^ 1 

f?rf%w ^f?f5iT 

sfTRF—^&T =mFt5T, si«§t ^sj:^ 'STTPSTt 'yr«n?r I 

^f®?r ^rranp’ fJf^n csi ^ra^^FTT-a^iti? C2r(i«f 

“T^Pf, ^9fiT Wttat ^«fsH3 3It 

’^»f 3ifgf5rt :gsf% 1 '^c^sw^rt-a^r^ sifpr 

at%'!y ta*Tl’ 31 ^ 1 

^ ^Fidscsr csnrra ^ '^f^gspr ^ifSrsf 
i^i^-sna ^%?Ri 3rr<?[T5T '$it?r ca'I^tir ^ 1 

w^s*»n«Fg '8 f%vsr99 *ff% 

^ffe?Rr 'snsrRT'Sf^^ ^qsvrt 1 

®1*JT 151 ^ 'STRT iSl=8F ?r^TSRI jt^sT 5It^ '5IT«r^ 

s^nr^ \ f5?t I^^RTg >a^ 

mmis *rf«5n?rT wfSfrr sini:^ 1 ^^niPni ’=n=*TiT 

■a^pfS ®m^9f I ^ijT ^’Rt '3srraf^ 
aiTRF I $m!^®f iTpfat srr? 1 

^=TBI^It81lJ t5l§ 'snasjT 'STtafsT^ =T^t^ 

’*nRp I ■f1%'3ft^ ^^s’WcsRi ^T?r a^ 

<ak w, ^Tfi5Ri?r «ff^ wm farpfa® 


^ =(T j 3gt%?ni aRjc?n*f 1 

wat srta, a3FtRi?T *f(% wm '#t?r x^— 

^f^RRT »r% a^? »i% i fe'JTRRi 

»Tf% ^tf^ra<i »ff%c^ 2ffeRn*f ?K?r I 

tl%5i-^«rr^ f2Rfif*r i^r«i ? 

?7mT 'jsf^RT^ ^c®^iTT-a^j??r gm- 
^{wi sTTc^ I awa '5rR3^ si&jtt 

argi ^'sncFf^r ^fe-Rr?!© rnTgi 1 'jsrrcm 

wtaOT j?5 '5'8f^ i7»iy ^c*n f^ar ara 1 
amr ’sjrgtjy gi^o? srjji, 

'3rfe ^ef ©t^'^isn-a^g awp f^sr 'srfir^ f?r 
=iT arf^^ri Prfa® 'i5R'gfe-»rf«iRP aiRr 

?n I ^5r-«rsrR?j f^ f*tii ^a-aigi ? 

wf«(c^ a^^-f^iT sugrsi 5nst=i ai^?rTfsEWsi 

IS cTff^s's :n 1 yifw 

aa?i 'SR'gf® af® ff%i arijca ? 

atfgRRT 'BrtsfTcy!? 'SR^-atl 

caaam srararatw a^sfTg fwca 

aaf^® ? eg afa® ’jfa aa^taa -sitlrca 
'satfa '5raqg[-»raft »n5 »f\5 ?rt?i ^'^T^rt'sat c®m 
asfliraf i afa® atg's^'acyjRT ^msrt^ f^iai^a 
'jsra’Ta, i5«rifa aa^^na 

^af® I sa aa faw atfgRra a^ata cyaram 
faast ra'tf^ arca^, capRfaa Rp ca^ aa c^rai^r 
^srn^a aa^ aaia aarfli^ aa^ aaw acafan:?! 
?F^ g^a f 

a^aa a^aa ©wa a©at aflsc® caat fsiart? 1 
acaa argt cafa ar^ {^ 'sfa arlj, 

ffe®a<aa arfam 'jJTgt lafa^iift ^aat 1 

aca ga, ^ i ^ i aa*c a aa< a^caa aiwjTaaca 
'®i^'§f©-»it% ^ at^ar arcaj 1 aaa fJrwi? 
atfijRps aaa f^ysta ca*t^ vsm w^aa 







232 

w»*j' i5&'!r,ij5 wi?f a:^n;?r srt^r ? 

^SRI ^<TT 1 I '3 15 ^ '5ITC5. 5rr^'3f ^RT tSC^^Tira 

5iif ?fT?r I 

★ ★ ★ 


^ ^i|’5pr 
sr^sjTca ^T=r-'^^JT 

can yra, sra«r ^raiiRit^ 

fsww :gsfiRJl%5R C^T, aT«itCFfir ^feCR 

>?irff33s =n^ I sits^RTB^ 5f®T?r 

sptfRwr «fT'J5T »ff^5lT sn^I ? ^JO?t 

vgU g BH 5!rra5T, ffe^Rlls ?Pin^ai ’Srer-am ^"^aw 
^5!r< amtJ??! trwm »fT<j5T strr^ i 

f:p»af^ '5fTm?i a^^tw mm a'snfais 

J!l5vTc^ 1 fu’# 5TT aaflm ^sfRRta ert^ta'st 

or5T?T <?r5i^5n'-a?n35 csRja sritcisr arsi. t^r aa 

<8aR:^ >ai^?niRi35 ®<^aw m i 

■ caat, aira, srr*^ ra sr f^c»rw sric^ 

wor®« '5T^ I irosra 'Sf5i-a?rtriRr 

wa f^r STa-gPa at?r m t 

^c'5'3r=TRi caa 9 ^iica f%®fa^ i ^Pis-ca 
aR:a* i 'sitaa^ tanrarr ^f«^cpR 
^lai? aw j ®aa ^^^'srai-aar?: 

a^at ata i ®f%ca ta at^s aiti^—-^sna ja^ 
f5T"*fm ^aa snws a^c5 i 

aiNl^^ 5rfitrar«r 

aaca laar at®^, ^arca ataa 

cafir® aa i ^fflaaCTi afaa^ aiaar aia 
war arljia. fawna ^OT^RT-aata aPa® f^r 

aafSi^ area i atasp 'sra^ay arei-sf^iy, 
ac’®^ at'atfaa* araa^a arT!:a%a» fa*Ba®Tca 

Wca aiaflp® i artaT'jy sh^ 

attar I >a^ p^at-tmm^ ara^ i 

-aa^ ar^ aaa aa. atra'a wti ^'^['s aaa 
ar^ anart® »al^® attar ^sa? a^a 

atatatl^ atta wa^ f^at ^PsaRt vaa* ar^ ^cat 
aisn snwt caf?n® 3W i w«{?f arwt^'afa® ar»aa 
f^Rirta 9ta tstfaw m -a^ sEta awat 

a«f^ atfa i aca ara, t&fSrRW ^faa >aar atfir 
ta ta trs t w watta 'Stof i tjR fata?w 

K> " 


a^atatca* aia fata* atat faw sraa a^ataa 
ar’ataa ^fsiara §aa at^ 
a^fartar aiar fata iaa< anatpsa aW: 

>aar faar t^is aiar f?tta* ta1%a i 

aJ^'sfa grata tatatt fita aa? aaa a'saratattar 
^ffiSr^T prsfaty® far^r^srflj'srta af«a anaatar % 
ata aw ystsaa atst i atata tma afa a't® 
at a^t %a aa ^at a^atat at^ 

at I attw'a ai^^fa's fa'wa ara^m atfarta \ 
artata af^fetaa ®aa aiar aaa aife 5?ta 
aa ®aa ^t^^at ^ta atta at «aa< >si^ 

'srai arf^taa attaro ^feaat:^ ^ at i ata aw, 
a^'Qfsrtar tai'^ ^naw at atfaat ata fata* >aar| 
p^a 'aa^a atat tasr i iiata aa atatt'®^ 
a^Rt ®«^at af^a iia< aiattt >aarfaar ??tt^ 
aray fatar ta^tf^ta i ^jt^aa awia t'srta a't® at 
? 5 ^at f®a ^at® ^ta ta'tfsr® at, «aaa rst^ 
ta’1%a i a^^f^tar S^Stfatar tJ^str^ 
.rfm a”ataa a;«r aaa ^aratattar ©Fgt^ray 
atfaca at i ai^r ^aaia ^ta ta^fflta at t a^ay 
aa taa >ataratta arat ^at at^ i >a^ ^tifaa 
aart aw ta. aw^esa 'srei'sfittara ^ srsFtta 
atma at^t^® aita t “aaa” afmata tfea-^ai?ty 
at®, ^a-gft!jy i?tta i atta “faaa” afatata 
at%aa ^aa ^snaT^sffa® ^srata *twr f®®ta 
ta'lflt® atta at i 

^c®^aT-sfaw a?a® arfaata aa^yt f^arta spta 
asfat® aaa ®t^ ^jj^sr^na a«fat a*faatf? i 
a a®aray atsa ata a#atf5 '®wt a^Wt-attaw i 
®ta fm §atta ®rtafaar af^itaa “aaa” ®raat 
“f^a” ^i5t® atta f ^aata taat ata ta, fag[y<^- 
sratJj am fatar tsraa a»f^a faartSa p®aa* aatan- 
'sfa r^faat ’staya^Tt jw i fa^y«i-awa* ar^ aatwJa 
f®®a faat afa' fa^^-tart® tsraa a»at aw 'sia 
^tgisf^'s fael^® j^at ata >aa^ ar^t-af^aa f^a- 
t 3 Jtt®a faar ^atta faafa® attar i 

'atagta a^ ®arta srartta 'atafSiar afataa 
arat ati^® atta \ sraa a^spt awta^ aii^ 
a*faatf^a i anarch <a?jra arfaata 
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1986 

W, STSfiJ i^BT srt 1 

*Rr 3T%5j«r ‘•5i:5«r” ^rt if^er i 

mifs? car 5ns®T5i'®t pmfpfJi® ct^ =ft^ 

<ii«R ^snn =5*f^5i <a^< 5ii^Ri «jr®T sjtf^ 

siT'yT f5fffr I ^*?T?r '5n'8ff5r?i* 5#5:?r»f “fSn^i” 

ipfirsii’T I <a^ BpssR^t^r ®9 ri a^'® WW'35 

^P^CSTS TSfa^TJ^^ SOTa =^llr5J ITT » aT^i5T®f^ 

vfTf^t 'm=ni5^ I 

P5t^ a? «fRrarT srstrt 

I W 'STteiT'jy C®^=?* C3Pt=?fH^® ?FfRI 

Slt^ wrappf “snjaf” ^effSpF siflrc^ c^i vsxf^ 
5pfif^T -«i=5? sn =rrf^?rT ftw i a^r 

“?stgT snc5i ac5iT«f spflsTT’ST I va<rm ^t'® 

wB5p| Afire'S atfsfsT i '$n«t1%^ 

3T%^ "f^PJsSj” 'Sr^f^ C=^57tWJT^ SRV^ 

csiq acsiii ■5n^«rtt^ i^5it ?rf^ 

>sr<p?iTf!i J?^er I 

wipiT *rr?i rEi, 'am^tg ^i^^t-aat^ 
■^wnuii gi3T '35isti<ri ?f% ^t sfi^c'g area i >a^ 
gra-^f^a afmacaa ^aa as^a i 

^aa^ara srfwcai?^ aat^ aa'sa af"*5 

^aiara afttaia fe^wata aatJ^ asrP5*»& am i 
'sna® caaj ara, >3^ '®iTafaa» afaca*[ aa? 'g'ssfa^ 
^®^ai-aatcs?a sTa-at"*^ arfataa a% 

atatta faafa's amt arse's atca i §i?t caaa 
\sna*f*=aa» f^at taa aSat ac^, a#t%3J 

tagnfaa* a'sr i anai-ana^aa aaar arait^ i 

aT%aa af« wiai atat atSat ama* fe^taa »r% 
aiars maa^ aaca wai a^af^pg ^ i atf^Rta 

anatt® ^-:a*ft caata aaf^f&pg ?m. fe^staa ■ 
aw caijara awj&w 3?a \ aa^caa a^a atw 
•aa aia i caat am m. ai^cg anaRra^ 
a%a»T t® 5 Tat% atat faafaw' ^cw area i wtar 
a^a f%'35taa af«aca« arg;^ ^Srawat-aam af^ 
araat a<aw a^w atfaca i oKa va^ ^ aaaa 

anataar affean asfaata ^argt aa fataa ai^a 
® ataar aicaw i Pr® aaa aaa arm at 

Pp^ maa* Preaa ca^ ® angtrcaa a^ia b^tiwat 
atp gilaa* am i 

aiiw wpfaa aiac^’Sai? ata wmta^ 

awi ^ar *rt^ faf^w amta atat ca afamF'a<^ 


^wat-aam 

area i l?*^iaatra at(^ ® 

fwpgma acaa ata a^aa® ^^atfS^, spaa© aiaa»«a 
TIBI'S atfaca i ^^atca ® ataftrar a^wta 
'feaa ca <3?^ ij^ca i ca "s^a arSr ®fac® ata at^ 
wmt JsJfeiatBa ^a. ra aaa ca cafacw ata at^ 
wmt wtJ^ta faaft wT'staiara i ^aisraaca ca 
ar%aa a^af5r#tfaana ar^gt^ s?^a i 'st'sa arc^ 
ca'^acfii ca atf^a aiata acai© aPtca i 

l%^?r '8 wTf^ 

fe'jjcaa afw w ca^^t i wca p^tacaa caaa ma 
apja ^»^a ? ®5 p ^a 'i^-cmcw 

am I '^a casaa aTfj?c?ia aat^ arat^ 
ataptfaw ^ at, aa< cis^caa aitatc® 

Cssrtttga faaa^'a a®aa a^ca i caaa ^ca ^a 
>3^5 af^ata af® ^i^tc 5 ? wemfa wg 

^a-f^aasaa© atfijcaa at® sii?a asca, a^aa© 
f%^5ma at© faat afeiaa a^ca i sma © a^ttatta 
a^faata a»'a©t^ © ^^t-af© i 

^ta fwwcaa a%^ at f^arta i5^tc^ i 

at%aa © %wca?i at© t^ aca^atca^ Pif©a ? ^a 
aflratf? ca, aa^K^tcsia at©t f%©caa af^acst 
^taatartafail a%© atca^ i fw atwf^ faa 
^jgranm atPmr cafama ca, at©t a^ ^scamtcai^ 
fsmrc5 i ^ta aaaa >3^ ca, fetgcaa 
at© at^ aftp© fta ©r^ ^aaa ^at^ Pmte^ i 
^aa at©t a^f§a ©aa ^taca^a '^t ancett 
a^facei caat am ca, at©t al^t at^ tac©c5 ; 
pP5r «rtc5ft aat a^Ric^^ at©ta ’M^aa atnmt 
am I ^*5ta aa '®tPf?p a^m afreetta* faewa 
asffacer >3as ai©p^© ?r&at caat am i >3ata ©nesrt 
aw a^laata aca© at©t i^f6 a^a at^ caa 
ca^ta at^c© aKa» i ^ waw Pp^ a a a « a alJat 
'Sfta atca ? caat am, ©rtewtatea 

amt atfacaa ai© t^a at? ©mt a?a alaat 
tasfa a*faat w^^atc? aa? atf^ ate© 

at^© at© ^aa f©©caa »rt©a ara ataa ^arc? i 
^©at^ atfacaa © f©©caa at© gr|5©acw a ^» 
atatsj faf©w©T at ca, amt aar'ta ©area f?a ©tat 
aatca ^sitfimtc? i amt aa f?a ©tat arraa atatc? i 
©ita© caat am ca, iitara ©©s’afM© aiawm 
aT©i15 atfi?caa aitatc© fapfa© aa at i ca aaa 
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*f% '®IsfT^ f%^RT?r "rt^ fw 

< 1 % ?!^ »fl% SffeCiTW ^I'StSf 1 

^fR 5r^5i '5’*fST^ a^«( 

>a^? aw sTjnian^ i 

w»R m?r %^w?r “ff% « c^T 

? 

'3f^aT?r WH © ^3n?m 55 ^ «at *if%- 

ataw (a%« ^^ftsn'si I aifeira »i% 

f^'jyw fifcaa arRiat ^Taw ertfa's « af«a® 

a»fiiiiTw I aT3J^cai?r ’irm, 

aw*f ^*t%aTw afFwa?r tac^RT ar^r 
• af^=i *3 5n!^i?RT state's 

gtea f^'sw »if« afsis'a aca 

arfijwsi afan® wa 1 

awi ^Taw fa^a wnara ? >3^ aw?f 


acsT ®itfa at 'Jfa ? 

i3WRr ^«f ^Rrat? » 

msijap twara^ faTO'ca astatca ^taaat® 
■sjTaiaa a^na c^ at'^-a^aa 'arta 
apf^ asa-mf^i aaa astaatw -aat caacaaia 
aarac^ anrat^a ^faatw 1 ca^ aa 
'^ataa fa%« »rf% aiaj '^^aa '3»R 'S at®a, cat^ 
a ^caj afaifa^ asfaarc^ 1 

f%^ © at%aa a%-a^EfTca^ ^aa fafaaarca 
af^ar^fi^ I ^caa ^ ^aa*^ aj^*rf%, 

aatar ’«j#a 's a'^a, \3 awl's wasrifa's 1 

ca^ af%?r ^acaa wfeajf% 1 ca^ 

araa araa^i afaaB a^'laaT caaw 

!^^a I 


a® 5 Pcaa 5 a<^aa ara<^ wiarcaa cacaa ^aa aj^faa ma wiascaam wi»Fai ataafa^T 
caar^Tw 1 aiar ^ratar cataa aa a^f^aic? 1 “afec^ caat” waar fwa’Q 

WRta*a J’a'tfwa' ®<?at^ taat at^i'scw 1 fat^ra awa 1 >at aatai'S ^tfaata i 
Saaaa^tra f^caa wtaica^ ataar csraa ascaa 1 'saa a'stafaacas csraa 'ssftfe'SfU'OTa 

awa afaat aaj 1 afwa wtara fa^sta a^aata Btaar>^^?r ^ >aa? area >a^ ^taatpi 
wraia aa^a faa i 'jnatiaa wtfa a'sa^ © 'sfa'sf^ '^aa?' 5 M w^a a^ar 'sfawa 1 a^a^s 

siwfea aaa'j waawRa w^ta aa ala 'atata aca a"aaa a^if^ 1 ffisa aa aaa 

aaajwa afa'if aiffa arfl flFfa^ia ^aa at'jjt wrartaa wTaJa'y a«©a asfaar fai'jra 1 afa® f^fa 
caiaro «aa? ii^rs fafera^ feaa. ^ sFt^a'i ta ^’tjaa f^a aif%a*a i?a mt a'aa's aia 
wfaraa at 1 ct?iacaata a«n' 3 Jt c^t® wtfe af^t ta <a?p wra caata sftat anc? vsa? fa^ 
aawatcaa awi ca vsa*' aaait artc^ atwe®® aiRt at^ 1 safaa ai^y^ta w^a *n” wifea 

'aie a w cata^a a%rw s?^c®rr<fT 1 a'tsjta a'^afatai wisna'i ca^at ati^aj a^fa:^'' fstatf^a 

®"tataT cafat® at^raa ca; waaia >^sr tfspcaat at^ray w'^taJia a^faai a^' itcmspfaacw caat^ 
fvT 5 r I Pleat'S af&lcaa wrara'y at^t ®t 3 ?T aawcaa atay a«®a affaa 1 ^ata aa 2f&f?r^ ^rara wa 
a»at asf^ a^at:? 1 aiwaarw ^^lat afe!®, tarar at wtaat ? 

wta vaw a^at 1 ^fa « wtfa ca Prwwr® ast^r faewra a^lac® aifaarf? vsa? cacaa way 
wtfaaia wawia ar^atf?. ^at aaata waaw ? fa^^'j® at^yawta ®ta 8 fas®acw iw aaa 

w^cm? ? ®tat wtfat® a^Paat!^ aaa a^Ji® i®ratOTa aP§ waaifa® a^laat ^s’? atitsrtca '?taa 
wa I taatta cafac® at^ca aiw wa'faaf^®, waaafw*®, catia ai«r, wf%5»>aaia "af^” 
c!r<^f^ *R-atai aiat aasr ^^rf^ca* cataa arfarset? 1 wf^gef arat arfw ^faa ^'a®t aPa ata » 
wfii^a cata*rl% aH|»w ^a® wf^ a^at af^ata, ®rsaa ai^ra ffea-waar faf^® wn:^ 1” 

^_ _ ~w«nfr’TO»¥ 





c^is 51^ »f% 

^yRU Siftf^ i5T?r "T^^T 90 ^tST^ C^, W5TT 
^31? sfr^5%gi sfHTt csn:^ 5 'msf 'sp?t-f%i^ 

ssn^—3JTf^I >$17!:^ *tf®, l^1<f»j1^, 

^inn-sfjt5i «^T«5n »ff%, 3 t:5ch<t csa^ 

»tfip va^? »tf% csirc^ i 

um « SfTTJf v2^ ST^^STiJl ^r®? "tf% ^TU5 
sfT5pi^ 3K?rt f^^*t ^^ 53 ^ 

'm^ I ^'<*{1, 1 973 Hj^Stc^pf cv^ 

?r«T^r^ CP!»f'3Sf^ C^CST^ PH^I CPT'S^IRI 

3Pt5i ^gfaf^^sl c?rf%?[ ’®rtsf tPfi»m *l%-5T5r& 

cp!«(T fpfr?rci? I 


t'®l5ni VTt'sr ^T?ra ^CSt%W5 t®C5T^ ^TPfra 
^51^ ?it3H5T?i ^T?t ^sin '®r3rc537 '3sis(?rt 

?ir9frsf^® 3F?ritr •sraif^ sn^sn 

csram ^sift 'S'T^t^ I ^ ^?r ^p?mrsi 

9#iit«I' 3 ( 663 cisrfl.^ tir) c®T f^ 

;^5r I C5I ^c?f ^51511 «j:^5 3 ^ "SIT?! 

pim 240 5r5c^<r Rp^r^rt ^f%Ri snw 1 

wfiic^ f%c«ftw rsr ’>r^f^=fl?i 

^ COT ^5W 'sn^^cpra ■si^ ^^?rs pm, 

iS’WPi 'snsm's »ft^ ^rwicpi ^ 1 a 

^<iTC?r cm ^ ®^C5m ^ ^cm? %5 rst'sfim 
^romigpit 35F5r»rT3T 1 

(5ft?prl% 


^OTi? Ji»r®hr '5sr«^c5r?i c^?r»ff% sf^ 

sn'sfiT sn?r 1 c«fc^ CPT«rt csrc? csr 

^ c«fc?p srm 1*78x10® f^iRR 
*Wtis?rTfe-^'8frRr *tf« c^icm 1 ottcot 

* mu t«wi 9(fWT« af^pR ^w, ’pfspR 


yfwrm 


5R[g5T?r* 

OT^sf t3i ^rfir^nsT r5?t?t*ff% c<«ir *!fTRP w ot 
am 60x 10’CPTSfte^ ®rT®5rT?r 1 wc»r?r c=^Pri 
®T 9f 250 csfc^ 300 fpfpf CPfC’fl' 

s?nc^ I a ^Tmtc?r ^fesp^i 1 ?:^ f^c^ 

C^mi a^< tPISIIcRr I 'SOTtis, 
?rT'sr?R a<r<i af^ij'sr ■swractf^f < 1 ^ 3000 
c?R^ 3200 si«gT mm iac5r siitc^ 1 ?rtf^ ^ri'^rsfsr 
3rwim 2600 C5irc?F 2800 si«gt c^w cac?i silc^ 1 

C3^t?P'ff%^ :5r?r*fi '$nc5 I csiPiPr, 

1) ^5fii '$im grt5r 5x10’2^?^i ^rcw^ 

*jc^ CPfSiTi rac^ atc?r csr 'ssrTPrictm ^mc^ 
^pi?r I lOTi? ^Rrc5r 

pm I 

2) c^?r“ff% api af^piTcef -ynia^n sim 1 

3) a^ *rf% '$ia»rf%. *Tf® a^< 

*f%c^ ?irar®f?r® 3jc^ arc^r 1 

4) at^r srg ^pi-cpi^ 

^'=?i ^csri ac® I 

5) »rf% sT^ai? api? pjiam si(pt a^ '^msn?! 
^Btpf Pit?! ^5ta?C5f af^pT^ s«r?r]5 ^mpi imc® 
aTc<r 1 

6) af%c»fc^ OTf ma C3fr?pf%ii 5ifar®c?r cpptPi 

^®f sict PTt a^T? c^?r»T% 
=?m^?ra ^piT ac^iT^^^ praarfOT ?wen- 
c^a «rg]5 am pm«n 1 

3mT5^f?r 5PTc^ srtsfTCPim cpt a^f% w 
'jparnmei^^Tc^ ptjpi; C3ff?r»f(%<i amr^ 
pjRrefT f^c^ pf^pc ^ I 3Trc5rr^-5T?cam?f 

PHtiTCPi sn^amrsn 7f^?r asrpi 
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«a5r< 'yrsrrfSfc^ ®#«ro 
I i:?ntf !:=^rsrr® ^■sr c^tsrt® 

t5jf% I vfl^ SPOT 305 ^ I 

^ ® ^FTsrRf RiTP! csfc^ 5r?a^ '®T’t *fi;ir ?rw?r 

w3TW?r ®'i‘?'®x5ir« 5(??i i 

«RI »TOT^ *f!:<T ^55Tf5f^ i3F«r 

FT(®ic^ >3^ 30^^51 3PRr§ ^rmcgjmr es^Ti^t 
® ^T!fT^ '^5r?TCS( >33? \^T5I5fT C9rt=^ ^5n?[ >3^ ^t5sn^ 
c*fci?! C5itg»ff%?f srr^wi c^rt ^ 3niW^'35 

IjfT 1 is[l^ ESR^RT I >^ CspElt ’fTJJK'Sil 

'!RTRr?f 3T?y«fW >3r3T si;5t^^5 3^131 'sfisr 

i??r I 3?«!fq® ^ 5T»a5mTC«t?i (ailiabatic 

expansion) spra 5n®f *?ru ?f®&?fn:'ST 

CRt^r 'srrm 1 >3^ jsfc^r^ -sit:^^ ® 'SRit^n 

ai^ RCP snc^ >33r? a3rrj? esie?? w5rf%^r<*i 

^T ^ 1 mm 'sf^E?! ’TR^ t'sflr ® sper 

3i??rwer 3PE?fEi5,3PT<TrsR ’®f3PE?iEi5 >331? mmm 

^3fT^ 3R?5r 3P3T?i WTsr®TE=g* ^'Sf snfBtEaEi? i 

®BE^ roR*tf%E3P !^3 p ^tcsr 5rTsrT3n?r 'sf^n 

1973 E9iE^ tETfim E3i®5rT j?e«e^ i e3^e5T5t. 
5!?£nij3P. Eilt3i^3gn3i. E'sng^r, 5tT»a, 

=qFTf^ i^'STtffT f3RE^ sjc;?ra«ftg \SfJTT 5r?RSR SfT?I 

40© 35rsJ i fn# >a^? 

5F?r3pn5T?r s|%3qt*j5^ 3n^iE^ ^n?t s?E5rE? \ 

'BIlE'5lHt3ItEPf WRRt?f e 6^©1^5T f^5( ^5J >3^? 

«Rr?l 3p?rT?I snmiE? E^'t?r»f%E^ 3PTE'5f . srtfstEUE^ I 
^«[TESi S?rRl5IRl 11l®5It^ E^>?I»1%?I 5it!?TE3n 'SfPT 

:SfStE»? I .a:® '^si ^3iT'?i-5^ ^ 

^fnSfRT ©T3FI?I ^150^ E^Ep- 5I?E^ | ^Rt(E3R 

i3©*rR E3Tt?i*ff« fSrsi^rim •fsTSTE^isr m§r 

3P3rt mvx9 .1 E^5fT?r gsfpffSnr f3Pff=im5i e?ist 

c?iBi E3^JT ^E?rit[l% iRt?i»ff^ 5Tf3T^ I g;Rr?iT=jT?r "fE^nr 
PfRI '83FltqR E:^*!^ &tflr'5p gRR 3150^ ^E5IE5 I 
>5iiJ ^5riwsr sn^TESTf afefRJT 10 »f5iT 's^e^tt 
^ » ^fRRTafT^ SfSTE?!® 3f3rE:R >3^ 

I <aw afefp^si 1 ^ »Rj ®^er 3fm i 
<5?5?r sKPfC"i?r snfiwT aTE^Et 31 ^ *n5«f“^^r®Tf3Tt%«© 
ag ht w^ ESRE'sir 1 r^?n5tR 'snsn^cij 

c#?r*r% iPifSi® sfwm ® BTrcmar sr ^3111 mg 
=?RT 3jE^ I • .ai^ siOT 30 tq "fsrr 'SE^sft 
msr 1 

tffBR ®iTCBnp=n E«riR* E3rt3jfT sir r c3Tt?r»r%Ev 


swm 9t?i*fn 

'^riEEsf snsruRR 3nmtRi "sr® r^ifisu ^—-wm 

E5ri^ -sm >3® Em^ 3rw esi. E^»j1%rv ^PiESf 

( «*. 

msfiRR wfi msT® 3rRW -a’W® ®iRTEPrr 

EiTE»f sfE^ ®Eiy f2l I 

SR3T ^ 3pm3i ^nEEsf wt«n3r m^t® 

SPE&T-E'mE'fSJ^-'P’I m E^l^r E^IESR “50*11131 E5lt3Pff%E=3^ 
*f%E^ ?iramf%'5 3Rrt sraR^Rr i 
'som ^T 30a E3r e^jsje® >atTi^ i?E3r *rf^ 

a«ft3l ^<?5f I >3^ f^53!R SfE3R«{T asf? f»f*r ®<?mPflRS 

®’ra EEm?r Epr®io pr^r i 1981 ’sr's srrpr 

vSi? ®EHiE»n 5pfl at®»f:nT5T E3!raE5T3f ^3r a30% 

a^jJT ^PE^TEi^T I 3foa% f^at?rE'o«i5 ®r3i sr ^jieesse- 
»(OTR rORESR 'Sf^ 3=0% 3^ ^OESOmO 

ma» 5pE©t-EmE»-^^^' e^ srferE=R gr®RR®aTm:5rc^ i 
SfE^W, a«®<PM<P 331? ^E*0 '5r“0»3R 

5TT*R^ ^ 3^ E3PE®?I 1 

^Ri® 5r?r3PTER f3I®0=T ® 3^1% %®tE9R ^OESf 

’mfa'a E5I»^ %f5IE^ { %. 350 ) 

1982-83 ^ptTE’J^ ^Easi 3 ® =omRT5i sotst =p%*f=r 
mfaEff E^tEH m^E5i3r 5['5 h es[E3? e'jr Emso?! 'g?r?fa'?r 
mS3FE5f?r aE50'^^5 »f% SRSTsiR E^^ 

E3^E6r<I SOmESO I 3^ 503PE5rR “R WR#%^ 

ESIE3F® %. 35J. 5© <515^ E^ESE^ \ ^^©'=PT, 

®R®l3r Eiisr, :^5TT® 3raft efr ® ^ 1^®* 

3^? snro EOST^a ® ?0'®t5I 3ir% E1i®5R ^E^E^ 3t 
5r?^T E51R 5FE§tE'5IE5^^ %E5^&=I 5R5RR 3PE3r 
E^ESrE^ I Eft«ft aTE^ E3r mf«f%R* fefeEEir E3TR 

»i%^ aE50si 3^? ^3rmm^ 3^ 3^?m 3n^3nfir'5 
?*E^5 I 

' (?pf®g *f1% 

® ESOflRPT^^^R E3pf®0 
f3R0lfE=T 1fr<1»ff%E3P g^ ' ij[>l® ' 3p »tf%EE5 ■*0^1®%'? 
31Rt ESfiOE 1 3 5® ^m505r 3® E5?Pf 

afli=iTE«f “sri® ^5 oe 5 csr 3 ^ a®f®E® g5Tg9f*fR. %5i^ 
3Rr 30IR 1 ^O-SOEtR EVfE*T &W, ^Rtga, iO®f- 
am® sosR 3®? =p5T9f®E5r E?*fe=t <iT®aR-fir8nT=3*ft?i 
^E^ I anm mEa. 1990 =oam 

®R E=o& f®g[5EE!R 73 ®i9ri5 wrwE^ 

E?FfW=f *ffw Ear® \ 

®rw ®srr aw E®%a a«at<3R faftpm 



1^86 “TtlRT ^<^51 irorttsT 2^7 


«tT««T "ffti? *r%?r a*fm i i!?r 

^emw 51^, 'BiRi '5?mtfq !5i%gTc^?T 

f^??rT ®ra ^rsnERT vsucgfg^n^i ^ va^ Rf»f 

'WtR W W fkvs ®rBP 5W ^ws *ft« RtSftRT SttR 1 
(asiT5<r^ srersfit 9 ^'^ f^nsr en:^e(i ^R?r ■srcin 
'jafTspfsns :6m5TT^ ^r^RrsR f?r®in^ 

I «a fSmi fsp^r g R, 

?nPifim vsi^? ^«nt=T ws^ 1 -a i^i^t t^RTt^ra 

5PR^ffi im 5T^w I R ^ 

R*f ^13? *nicer?i f?mTi%?f sri^eft -msTTCE^ ir 
^CPRT TtwRf t]5^?r 1990 spSrw 9rgf%t<y 
I f^'siiiTr^! "siHr ?fc?r r 2000 
hpStrt JTtmpf ?n53n^ 

’reff^RR 3JfR 9fTWt RR I 

'BT^TT^ 

»rt% ®<s.9ftprc^ B?tsn=f« i 

'snc^f^RsR f^'STR 5fC^^«fT 5f?^t rt^caftcw:^^ 

^?r fifsiR pTf^ ^Tspar sjt^rcf I va«f:f 
'iii^f?i*Jt —^ ^ a *f?r!:o(?r f^^iK=i?r '5?T5nfq?r 'srwm 
asnst'S catSm 'w^itR^r rr si'? i 
= 5^ v9?r TT^^t 5?®& '^, RiR^ro^ af?TR*f 


=rt I 'ar«i4^^ sKS R«n smr a^R 
5rw&^ ^TsfT^ ^i^Biisr ^jR»fBf®fl5Rr =!pTr'8f enfsiR 
■siTi;^ Rt?r»f%Rr ?PK®f BTtf^ '^-f3r3»T^ ^ri^iai- 
SR? awifB ^rTf^nsR ^irrs? i 

aisrfiRf f^rt<T Ri^ C8fi5, ii§ iRRir 3BrT«fT5Tc?F *?!?? 
??'9 gR5 'SRsT R®??? vuv BTs^w? 

>3???^ 3^ <jf«r^ ai?irw4hr »fflr ^r jehr i 

'^R?r a?®a mmcB ???^5?c^ =^nRf 

sTtatRl 3^5iR ;^«f 'smsri^ 1 1984 tptTC>»5T 

m3s?f^?FTCB^ 3n^^sR?r f^si r^ stsp i 
»ft%^ ^R<P ^5? 'gs?®"'? I 

'5??^ ^[tpRT?? R»? ^5ifB sf^ru 

^Rl? ■3?TRf ^*«?? CS? <^51’ BTR* ^CSf eifsHST J?RR I 

3pr€?5r 3TO3 wjsra w?? 15-20 

Sf^R-^B??? ^TRf STTfsiW 

f^<3[T«^ ^<?.aT5!csR ^!jn® wt^n 1 

<3 2FTC9T 5ngR?r c*inR 

'FIR W?IT?I CPW&T 55rc5 I 

ST^rsnt?? SRiifiq ^C'gCg- -* 

f^CSR i^f^tTI RRS 'jsnsRt f»T«PTt RRf% I 

^rc'^ ^'Sf ^rrstR r »ff%-5njE@ Rut? 

f?!i?rc5, 'sim B? '^R ^flsR ^tSR—afe?^ ^rfs??^ 

T^'? f^r^f I 


ymrnr 


mnfm BsP3^s> 


sf^car ^"si?^ 

I J5if5f5|s mffi^ fSra^'SRt?? :2R'3 Rf^ 
^^'5«f 2Jt?fR W5?rs7«f I 

"Rt? ’«Ifl?! RPf ^ tSfT5fP«, I iJB 'sn'SftBT 

f?P?f8i5 I I” 

RPtsm RR* 4IRT ^f«H5 f t^gylJifTB aiS 'Sf’T 
^’r? ? a^ sfsf^r sr^*r c^«fT5 ? r^ bt 5 ?©^ 
'SHR vS 1:^< S^^BTST 5?tR RT!9®lt aTR ? 

R^ 'srr^^ snifwf^'s, RTtarf^sT, rs^rr, 

a^%?? TTSSJS? WRS ^’R ^t'SfRR fpit^ 

fwrsff F®R^?r?r ®?t’R 

* wr. sn#, iwfsr *?i?-6siw*S 

o 


3T<«nTBtB f^mslt f^^sr af^t^ 'srtRtRS sfiRi^ett 

!?’t??c«FT I aR srtBwt^ aRi^sRst 

RfeQ »?1%»T?^ ig^si, ^?R*© STff^ 

35nl5pm, t'5nt%amsff^pijr?r 'siastfeRi Vrr 
WT tRB I *Tf5?5?t«?f^?P fWTR?r afwt 

5r\3?1f5rB jj'RR c'^iifBf^pm 1 armt^rtR »ffw 

“fisf? 200 ^ SrtfsfR RHf? RiTf? 

«?TRi^=R RR 'sf?if^ ^j^ifirsgj? sTispBtgfsre^s?? 

If5?<^sgy|5 ^8 3.9(Brg 1^ gf^ej 5^ ^’t^TR I BICJR 

S^33Tf2?:gi ^rcimej, sn^rirB? sf’rr fsnr 
:s?RT ?r»55n 3TOnR 1 



tgrm ^ I^SI 


a ^ %’S 'STO^m— 

^) WTsn^&nr (Laymiter) a^f®® %»n5r 
f%yspt^9f (Big Bang Theory) 

tr) yrm'Q'Sf (Sandase) aR® 

(Pulsating Universe Theory) 

sf) fg. tsii®’® (T. Gold) asp. (F. 

Hoyle) aFf® (steady state 

Theory) i atFt? sjctij ipgil:! 
a?te 5rsfTr*t^ ai'®fC5n*ti ®t 
w I wsntFfil srw 5fWC5i 

c<p^ffr3ira 3wrc’Q?f 

®nc5n^m i a FiT'itT m^r sn^n ®tc^ 

®Rf 51 WI a*rT 5 i a*Jt=i 9 n 5 fe®:sit — 

1 ) 5^rm?fta srgjir ^rwsiit i 

2) fSrtr^f^ cT^tsT 9TFfTsi- 

jpjp??! t®’Sff^li®T?i (Radio activity) 
a%:na i 

3) tsngrt^^ ®i?if®co 5 ?r (Globular Cluster 
of stars) ®t^^tw?[ sq^rsf f^raTijef i 

4) 5Fa^raef^CFi?r (Theory pf expanding 
Universe) f%f®c® 

(Hubble’s constant) sttst 

\ 

«rTf1%®5 («rr2P fziT«g 

c^, ^TSf. 5ii^W5r a^ 

IX 5iT5 fr!*iT?isf ^?ri ®T?r Clift'S 

fef® vf c® ategt srm in i 

"Slf® afBt:j5PTi;^® =lT=rT anpf^ Elg:iT cs^ 
f5im ggsT ®i;5iiTw sTn?'’© 

®tg ’RR'It ^U5T ®TiFt?r ^ a’tif^® 

g’CBi? I 1715 i8f^o’BTr>Ff 35?i®m (Hadal) 

^Stvpj SfTsiTen (irFfT^FfTC^f i^’JT I 

i^tir gc® ®ilf^® 3T^ fs[sr faiw^ i 

9rg«»r5®ra w»f fs[5r in ®k® i mm fFt-m to cFftxRr 

grmfi?® mflnnii xwa tf’cg ^ 

aftr'siifP STOEf nf^® ^c?r. ®Tc® f5if®a srmsf 

5 P 33 'Srca fnc-f fsfCSI 3Tma?r ®5Km iPRtlW 5R«ft® t 
®fRRr ®RFr if?c?f5r ag gsesr 


38®^t trtflrsi 

^ 5mw wcm 5i®i5 'sramfg® snjEr 

Brrnei?! srmffo ®®^ mtpc? 1 %«?? msm 
mwr ^srm mgcsr mn msasfter ^tmcir ®'a%® 
sRc*!^ Fffiiinef *i®mgt f®mm*{ 1 grrsia mm 
%m5r (nmH.m’RT a^ »t®^?ri f^n®T«f 

sRSfi®®! gf®5i ^m 5rm?Rr artnuwit aw 100- rfi® 
=???r I ^a^ ^fsr^ mflm 

®w mn 3?’t® atRi m 1 

aarcTf #i:'?r?t ®rt®gj% 

mt«nT mnt® fsfw a^? ^-®i%fc<p?rT ar^n witm 
ai?ef mc?r a fsj^fw tii ig^rsf wnmn mc^rii at 
cnTgwfg^tc^r fniTT^cm^? nmji? mRi 1 

tm«?r a^ %3 tw fmn ®naf® 

' 58 TwriT (Helmholtz) I 1854 

spi^t=>FT »ffira a^it »i%?i fif®j®Tmcii3 

%f® m’ra w %m?r 1®% fprcsriT, 

j?jT®Tt5f?i mtsi ®w spiiiTm i 

t^cnrc®^ ^ *f’ra 5T® cmsTfeir (Lord Kelvin) 
ant«f ^mt® tn ^nfifc® sffsns tstcm 

■^4)9 rn^mn ^^®w. wT^c® nng rercsft^ mn 
mRi 200 tmrft 1 

cmstfecnn fnwrs c^^sTcmc^^r %mm:m cmgrsrtS 
nnsjii mncsf®, 1904 ’q^grc^F? m HWi tp i ® 

(Rutherford) ®w ®siT<i®f 
t<P5rf®tirir ^’ffsf®:®^ cm5ff®ii-®c^ ®i5T®T®t 
am«f FPcniT I 

an aw 26 n^n mcR afettn (Edington) 
’SRmiT nwraiT tn '$r®i^n’S 

anm«i,®% j^ecm^cnn (Neuclear Fusion) 

apOT •i>wm«ic® nrat^fn® *jcw 1 srmn 

cn Fffnm«T ®ta"ff% :?cw. ®tai| ^gwcm ai^n 
amfet ap's "tf® afna® mnc? 1 4® 

anm«i 5ftcm%f® an*Si fijfswpi *f?rm^ 

men, ®’»fit fgf5T5rt3tf anrngn ®?r 

*j%STc®=r «RnTf^«f5i?r :mg ®Rrsi' enw fmf m*r 
I 'siT^ms^^iw (Einstein) fnp*w mn:afmm®r- 
nw ®^’-n'Sfft® fn«w® E = mc® ^ ®rapFnSt, 
afnmef m »rf^ nrawfsr® gni 1 938 - ®5tiw” 
rmtjf ( Bothe) %3 tw mw wmisw w at 
^rewwR aftww irmn at® esicmc® ^. srw 4 j?»# 
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qpmt, 1985 3T5m 

20 BTSF Ssi ^ jsmci? I '®n?T'3 ^t?r!5rTrt^i «r5r5rT^ir ’jr^snt N. xw.^ f^rcfr 

m^TTwrar 600 t^ft ’wrisf ^5r>r t ^g'9fr?r?r ^^N»5Ta( ^src^i* HT'Sfrt 

*fRr fs?CTiT. sf-sTB csifc^ 'ssnsf 91'^’® ^5ror<T <TC?r i ^^f^^-238 ^«*TTtT:j ■'S sngi:#5r 

40 'HirSRI TITS >3$ '«f«*Tf%TIS 5T»»t 'SR^TT'S TSdC^P 3^ CJqlreRr ?TT®1IT CSfc^ 

I ’siRi's i^Tft cspt^ ?iw^ *1^^ ^ 3^ !9ir?i 6 tsiirgy 7 Rf«i5n=f ( 1 f%f5f?nTT==10" ) i 
*rf% ftf^ef :^r?r CrwiSf'S ^iJtg gt 

®i?r=T ^?r«f:5nefT gpr irt sirt^ =n i * (srrap 1%%^ 


ortr^iff c''j 5 wi%?i^ t%^ ?fg 5 f 

5 ?t^l'< tPCSf CTjtfffSfTTTsfTT^ 5 RPfT, 

^!R, 3iR^Itnl%Pl5r%'S ^5R5fJ515r 33p S^JCTR ^“IT 

<x 

C'S^SP?! ^?I f=T 5 f® ^t?r 3 ^? ^h?i 

c^fsRs «fmw 'Tf 9 rT^cg<r Turtiy fffc?r 

^TIt 5 I *ffs«^I*r ^ I 3 ^ SltJnt?^ ^CST 

(Radio activity) 'bir m 3 y<js?i i-srf^t ‘PfPfRM 3^ 
sife^rr «Tf%sTfe's 3^, ^rcpfs i:tiT( 5 t 1 

5f^5T f^®fc^ ^ 

f^cw=r PTsfS c^wPiRf cTTter—C5iTf?r5iT'!i-232, 
^^fSRrtTr- 235 , ^Rrf 5 r 5 rt'si -238 3^? atM^^HTi- 
244 , 3 CPf?r ^ 5 iT ^ RJ#®! ^Tsi'stt^’RP ( Nuclear 
Chronometer) 3 *rari:«i 5 '©t^ CTiler csfi^ f^c^T?r 

'Srfgsr 1 *f?rr 

^c?ff^TTTr?r 'Bri^pflr^ 

C 5 ic?r ^rsTTr^i ^msr 'sife^nf^ ttti?!!:^ (t) 

'Jfst ^^5 ^?n ^’CSfT ; 331 ? ' 5 n 3 pfSt<F<I 3^1 

^rflT'sntef?! 3 ii»fj gsrifpic^ Nq 
^^ f^ 5 irTi'«f?rsir®i fesi tir i^i i 

3 jfw ^'STTiw ^ ^ 5 n^f?ri:^?|. TictfT 

^sisf^T? «T?rTir«is 3 T?ssnt N 

(No-N) 3 T?«iT^ 9 tiiTrt '5 «n 3 Pt^ ^ 

'SIT^I^Wr I 'Bit?! ismilJTS :flf^ Sf'^lTsf ?p’R| 

EI^® 3 I 5 I 5 T ’ 3 Sn 3 HIPl^ 

^ 3 r %c?r 35s wcEP I 



c^’(r?R X i|$!;?rl^5rTi cTjtc^R ©tsf^ as<T^ 

( Disintegration Constant), 

' 5 ^ ^, 9 rT^ 3 frtpsj 5 f 5 gRr (Mass Spectrometer) 
’n^siy *Rncit^ 5r?«<m (No-N) «a^? 


1929 ^j^^TS 3rsff%55 5rW-TRT®f 

(Red-Stift) 3P’c?r '5fti'3i|g<pf?r 
'^r?r TpsryrRef ^?rm ttrst 

CvSf!lf®<T"iTsff^Jt?I 3 ^ f%?n# fSTSf^ ijraf CSfCW I 

fRt^S fpfClT 3f?ri:?I SIT^ CEPT^T'S 

pvr® c?ieisnift?i sr^sTcers »f=»Ef, trtBiPiTi 

m%5i sim RstET's ^rc5 a»Tr*fg Tqxsr 

m I 'BIRR eg:#! SflS5?5f iTf^H ^^51 RTI'S sirngrCST 
^tTiC5T?I SSTRg 5151 31151 TIIR 5?I ^ 

3FTCW I 

3^^? tjcut 'Bitu«if%F^- 

?(f^ «IWR Ei=?P«f, 3^ '5IT«TT^ 

9ffS55v5C3RI SJ^sit. fSl^T^ IF^fSIR 

3r’OT 3ii sfTTi tsi’I^itier ^^fiEJ (Doppler effeet) i 

'BIirsTT^-^?!!:^ R5ITI®'3 3 TysnsTR SKSTI^ I 

^5lf?I=3sT?r ^CSITCEP ^t«ft^ 41^6(5115 ®ral5Kr 
513151 WSJCSr^ R ^sfT^ R«fr ^C«T5St^® ^ 
^C9f? '5!?[Kt SIR 'srllisn?! SPTRg 5TRt 

Sltli^ I 3 EJiIRg 51T5I 5ra«f f^IgTRRCFJ aTlTef 3^' ‘ 
R ^ :7Ts?lf^3Pt 'BUTlTitR esre^ a»’5I«fg 

5IR sitt^ I ifR 10 3lf^ tj’ra 51^ '3 ETtETl f^ir . 
=IRI 9(#^T 5T»>a3TR®f^5r fira ®':s SffefcT 

3^? cpf«fi^ csr 3Ris, t'srnf®- 

a^'isirQi'er 'sittiiwr srs ’jR ^ctR 

'Sia^TSa R*f'3 ^t3C15 I 3 'STT^ 


RitfiPT r = P'3?. C = BITC4,R RSt 

-Z-= 5 fT£l 5 l^cst^ ' 3 ^? H ==f 5 Ria-HS^^ I 

'3ffI3It?I 'SasTTR'^ »tR5 51^1^— 







38'®5r 
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wtmsi ijm9f3fRr«f c^sf 

ss'sttisftt^ '$rr«ri(5-'2Rr5f ^?t§^r i 
X «= 'SitOTU^sir ags^s i 

X * __ 

>2- e=-= ^5T ^^?iera 'SIR 

X 

t = = -^ = !^<ra-:qrT^ 

V n 

^P2f^c»f?r \ 

<S9rt?r?i ^ft?r fpfc^ 'sn^uncsT^ c^rtt srni w 
psfnfecjpir 'sif’fsraef (V) wr^^riPt^ 
tsfpg^ ^?r (r) 5f^<TOtc^ 

^^-a»^c3p?i f^^rsrtsfj -sitsi f5?er?r ?is^ snc^r 

?r5r>t i 


raFitfer^ '^»«rtsrT*fT srm^sf sfmsr, ®w 
3r<t#c?r*rt 'SRr 

^»r5Bf«T r^rsf 'sn^ pot \ ®Rr ^ 

®®gT sn^'sf 5J511 ■ j'sfiiPssftS ^C5?r 

jj’OT 5r»^ef (Parallax) fsrii^FTeff’^fe^ mm'^ '®t?r 
5rT«rr sim I siT^rr 

35^ <jnt 'BTT’fT^ '^®SOTT?r *Tf%'S3[t«( f^ef;^ I ^^SlTSFa 
^t«f?r 'SRnrc® ^trerm C'Sriil^p^ '^'s^eiT \ 

f^i^msfi^tOT ®fjn an:sn»® 

'jsf’fSTiiet i^sf ^f%3si55 va?p^ ^?5nr 

OTOT OT'S^T^ I 4ltP?r ^fsT<FT5I 

^C5r^i?T “sn:! '8 f^fOT?r ^5 t 
T pPff^U ^511 OT'S?n ^’OTt— 




sim 

'5ITf%®®'l?r aitTsi 

5iw ?ra 

^SOT SF53P f^fsi/ 1 
OTt^'s/f5i%jr=r 

amcw 

f%c3a?r ?r?PT 

a^Fw* 

1936 

jjpot 

®Sf^ 

526 ' 

1-86 

1950 


^rstsr ipf6 
3fKOTt*iai 1 

200 

• 

4-89 

1958 

smaic^w 


50.100 

19.58 csre^ 

9.79 

1968 

?lTf5R 33 

5maR®W 

%c«fr 

77 

12.7 

1969 

tWTTOiT 


- 5j- 

50 

19.58 

1970 

1 

®TR W=l^sf 

^f®!:5n®T 

95 

10.3 

1975 

»lTta[i;®® vs 

tmsnm 


55 

17.8 


®tft?irRr csr ^ 'sit^T OT'S’trt i^’cm 'stot?: ’Tctfj 
c*n?nr Pr^'®, *?pot, ?otot 

60 WPP 100 f^.l^./OTPP«/f^7f5T5w nmcw 
tNts 3WT i ^>51=9 ^Wsnftt 5iT=r 75 f^, fii/. 
OTW»«/f^?fiRr5T arsc^np af^ %>nw 

ww fsiw f^rnw srw am 13 f%te? 


^w?r 1 a «mm ^Ptw 

3T5!frft5p a^afWTBR I «mc®T ^ «iij?r ®f5wjc® 'sutSp?'® 

nsif® sort’s sir^twi 
wsmr '3wm« t^^«r®tw amwr 


























cw^w—fisTwm cmw 


1891 f^. vS^. ffwf w. c5er®tJT 

( C.*F. CROSS & E. J, SEVAN ) 
fSrgiT^ csmcBii'Sf 

( Fibre ) ?T ^ m 

'sif^w c?r»ri?ig i asi^j fpfi^ 
s?5j'^TO ?faPw ^9fc^ ^5 r ^?rr® 

tspf C3isf I ®r?ia?r 5r«f^ vsi?r '3iT5i?r- 

f>iWlTTf5fW«?rl SfspH asj? 

w<fro iat«R <av5 sj'srm f^cstf^'s 

W aTRT, ^«f?f aai-si csjw» 

^5^ c?r*r5i ( Artificial Silk ) Sarfif 
cip^l '^sir^ f^iceRT 'srrsr^ ^c?r 

t^sra I ^?r:7Pm ^sTc^ >a^ jtwi'sf 'a^ir 
^ fecirTef 3pr^^ (VISCOSE 

FIBRE ) ^ fet’iFT'Sf I 

-s^iiTir vs 

BW, cera-c'smf-’^iPTsi 'S5rr?, snf^ '3am^, 
ftfew *i^rte(?r 'siT^rgen fi^^iTc^r '3 ^nsn 

^a^ '35f^5j® WT '8 3iT^i?Rr '®it' 5' ^afsfw i 

f^n^wss ;gfe ?ro5?r rn’i w ijtrt ?f« aicn^ '^ra 

af^’RT^ ^ 5r^ t5TC*f 

lb 

a^?pi5T5-^5T ( afir^ ) (a?r afirai'a 

fewTBf ac^m^'jrr caai fawiB vaa? 

fafew an«TO??i arcer ^'^arasT's '5 ?p i 

lat f'fii’i at f^Ra 

vaaia ca aata ^ta i 

fei’jpTBf V5^ ^^amcaa ^ ^amn ca^aier i 
ai^ asacar a*a:aT ‘^a?p«.aTf^ 

c a a ca tBF ( Regenerated Cellulose Fibre ) 
aca 1 aacBia awra aga caarat'^ araa' ata 
ata-eraca-atr? i aa^ ta»i& 'aiai aa aroar 
g Ta >t^« a^ a^a i ^aRar ^ta’scat jfi%a carat 

I «aatsi a ^ n a fa gta ai^ataspii?ci5 f%f^ca 
atat aa farfwa i ta^ aiaisTc^ aTRTT-cBt'sf si*@t 
castfiTtar ^ atiwr \ *flt® *w a*ife ®ta ^ batata 


caacaM« aranat c^amtta t®ca aw i vta 
tagcat'a fa®s ®iaiTa caa area 'mar a^ m i 
>a^®Tca caafetcaw aa laawu t a ra f^at?®tat isRa 
wa caastT ^a atarsR carta faaf^® awr aa i 
caacarra f^ac^acar ma f?tca «rr®ar arc®a m^f® 
ca'sat aa i >ac® srra a^al5 caca* ^Bta^aii »r®rta 
caa^cati^ arra i (faf®a aarcaa ?rraiaf^a» 
fa^Rr aTs^raRra fM a< 1 va caarcar acaci? ) i 


+ nNaOH -»(c;fip,ONa}h+ rHp 
Oigg awt »SWwi ^yiwuiiig yi y 

2. (ti»V3iON«\,+ nCS;- 


i 


4. 


■0—CH 


CHOH-CHO'C&SNa 

HC— 

Q-^ 


‘CH 

I 


iHjSQ, 


CI4OH 


-0- 


/CHOHCHOH 
0 


QH 


eSj+jN^^sg, 


r 

C>VOH 


la? tea 

.ai^ caa^carcafa *rr®®car jaa'^r faa %5 maippcaE 
fafa®^ mH®r ® ®ra'smmr gfaa arm ’55a 1 'staaa 
17 5 % asf 5 tmrm®ra aca f®a cata* Bta a«Sr 
fafipar afercar ?w 1 caa^tarw wr caf’ea 'scir 1 
cisfmaa^carsr aal'^® i?ca arma> ac«fa ®aa af»S 
ma fa^^a car®rcaa^car^ 'sjh^jb 'aama c«rta» 
ara i- aa? ®rca» ^faa* a*ar aa «a? at^safaa^ 
caca era fata aJta fact'll caa a*ta cprsar 
aa 1 (a^ arfsta® ma arfecaas anatmr c®®a 
nfca* »[aara ajaata =^at aa, 'arc® aw ) | 
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^rr^'SOTt u«!3n?r l^rat 

^nr i of^Tc^ra ^itsi >af^^ 

( Ageing ) i 5 i»it:'I &'<p^re5rr stjrsf^sit^'i^sr® 
»rKS ^S^rsTi'Som i?ri:«f u\^ fHi?r u'?®?!! ^ i 
grtajf^t^ wstt» <a<t# aju=^ I %S?f ^C«fT 

fpira '$if%c'sfc^?f w.’sf c5ji<5T!:5i«f^ram f^if^in 

?FRr I t:>wj 5 Tm 

^■311^ s«rTc^ ( 800 cs^r;^ sn^ 350 ) 

at ®1W5T ®T«t3lTSf <8 3^5R5I3T ©’fw ^i?r I 

5iT*n?r«('5 22‘*C ^rt^fTjtsn?! ^rrc;? fiifiF ^rrtjjT 
iTB I at sfis®in<i 'S’ra 

f^55i'=5>^5t I 

af^? ^ C5ft j3!t®rprBf^i:mc'3r?r 

^J^T'SCCfT a^ tFIJ'®?r 'TTtSf 

t?rw <5ra 'S'^c^ ^^- 

»n5f?»f ^T^^-^rt-^Twrt® :3T*n!::iT i a^^rsr 
’TtirfS am f%JT^F©t csimtcm am ; 

SPOT ^'smr ^rtvs*? a=?rf© sr smjsfi:^ am^r' t'35# sm 
am ara cansT-rymcsrT'Sf 'mtacaa (Soda- 
Cellulose-Xanthate ) i cat^m at fa^patfBr^ 
( Xanthation ) aw i faUpam aa 
^^arfa'sr aataf© aasf© fa*^anm srg as^©a* wnsm 
aw ma-a*m 5p©f fafe'r asat i camtaa wt'sf 

^gmsicsia aaa amr^ ac'sa ar^ ®aw af?ra^ 
?m I ®«aw aatafSa at atf^m ’SFart ai?? 
“fer?Ft^^” ( Viscose ) ata ca'S^rt ijmtw i <at 
%rw'3f fa'S’^a aa i 'sTt amm 

'snw afSca* fa'^'^a a^ar anat'sfa i at feed's? 
aaaa ^rrcaa^f© a^ atcir caca ^Jt^ir 35511 ' 5 «R '8 
aaiT f^i 'srfafap^ catay am. ar 

%vi'3ffBim* a§r'S*'a a^am ^ai ftasT ( Filter ) 
sfon^^a i aata aa^® aaa « ^frm fras'fa 
vsiat fa€>aam 'saam ^gfeacaa ^'tarfa < Cotton 
FUter cloth ) arajjra a^ar im 1 

at fa'®*' f^wirsf aaafijar eta camp a^re faa 
10-18®C a amt ta » art? caaa spbt aata aa 
cata* alat!®^ amiaiar# ^ a^cfiarfaa aaa ^rtca, 
camfa %r*Tig' aaa way tsucuf ^stjgs 

ataT^ ae® arcaa^fpra ^aaa w®aT aa 1 ®tt 
at a^af^a ara atat i?ma? artta^a^ (Ripening) 1 
attcaf^r^ aa^f© ®?p'ffyi«r aam 1 :gt*f ma 
laca ca«aT «m naaf© aUrtl*^ l^at 1 aacpca 


38i5>i arsl. swm mtan 

a^t if’a 407. ®ftTfac* amcaffiap fmapt's 
HaatScar eat^je amta a*aT 1 aaa^ atafa^ 
arasw s^a area, afa aaaf© afinj®© aa 
®ra arcaa ^am Rffem ar?ca, aareij ata aTtJaf=rt 
aam aat« atac* 1 ^ca a®aica asinafaata 
csFmit <5 (arifaaf'^a atat^atca iicay ‘ai^a’ 
a#aa® aat aa) a^hsptll caat 'yafaa 1 ^t 
afl“t^a %caa'Sf saa a*®atfa afa^ atata ®i 
aarafa catarr am 1 

t 

afrt^®© %c*T®f saa ^satf© area et^aa a*©T 
caca OTsat am att® e^q? aa® am tafaca 
car® atra 1 ^t %c*t!sf aaa ^tcar vaa^aia fSp^tta 
asca an*aa atatcat mca ( 2 6 caca* 5 am 
eta ) ^arf© aia^at ftsr^ c*t© arcaa acar 

faca at^yfcar am 1 ^at 'sra^at ^ ftHf® ataScay 
aen 3m ‘t^aarca©* ( Spinneret), ( fea at 2 ) 



fia a t ca© 1 B ^ia*f© ®rTrf^®<ii?f arcs arar m 1 
fiaaTcac©a ^aar ^layf© ftc^ ana 0*05-0*1 ft, ft. t 
'amT<t ^it vsayf© ftcaa acar fam ca ftsanra*^ 
( Filament) at w? ®5f© raftm anaca ®ta ana 
®t ftcHa ancaa aata i vat aamr aa ftff ^a 
m ssratai f^tc^H© ita^a 'area (area aif?&- 
f^arca»© (MultifHemertt) ata ) rjt 



■ ^■31 


IdsS 

JTR I "Biwf^ « ®rt^'snc«i?r 

f5*rsfti?rft aiwiafsisrs 30=TO =^3rt i fy9RTRr8 
saFiP C3r?rc=n ^n® «ntf5n5^«f t>«ff5T<3ncsiRT 

’«nTf^ \s ^ f^tim =5^ 's^rsi 

f%r»i\3rw> »r» 9f1®ef<®i :?R:?f i 

®Iien 25 ®— 

10 «t®T^*t ^nf5r® 

18 »r5T^»f ^rercsjst 

2 »fm*f 

1 *r®tR*r f^sp siteipgjg 

<8 69 »i^t?»f >a®sfS f®ae( <jsf ms, sit:®! 
ms ( Spinning bath ) ®i3i i 



3®< ffeqs® stTi^wi Rm-'gi;^ J'jrfiRi ^ 
WSflRT I mm (2), fsR&TRRI (3) 
®*fT to «mf3TO «t®f *nRr (4) f:rsrf%® 

(5) sifijK® ?p:^ sp®:? i >ai5 IMjt< 

•flats (4) 40-55®C Tarsf^rm® ®t®T ^ i 
®t:ai® « Tat® '5ii®9nf^<i5 'srarrs 

's?p®<ief' I :®Tlw®i® 3imi:sKS—.:®if®®t® 

^®pww! *fttp %p^sm H®:®, •ft® 

<^5Tn^re*S ^f®®!® ®*«f I sTTsr^^flr®* 'sriif®® 
TOwisipf ^®®i® c®8f^im®F •ff®®'a ®!t® I c®85j:5iT'^ 


m 

csifRs ^®®t® rJTSf^tiSTrusf (f^tj ^T®®Ri) ®f®®Ta 
®!®T ®® ®C5T vfli? Ta^fS:®! ®snm«i®rf®® zmjsm- 
'a« (Regenerated Cellulose fibre) ®:5r i 
f5®f®<-®t:®® ®f®iT®T ^•ftmc®® ®:*fT ®^!®!T'3 f 

sf^^f tott^'fSfSc®! ^rstotar m® spRf. >a®t 
sfTjacsFg-®«9nfpf!a Tg;®r® »ff« (strength) 
®tT^® I fM®^-®t:®® TaT®®raT, f®f3P®T® ijt®, ®si5w® 
f®®f%Ta ®t®t 2?!:^ I % 25tRr S'a^ ’at® 
8®® ®<^®tr®Ta TSc^aT® 's® *f® ^®3PT^i® f®®®®t?r i 
f^®Tc®t :®:?p :®f®:® 'siT®! fsFgH!r®»S'af® 

®ifTag®® a®:® f®*>® :5n:'aS (Bottom Godet) 
:®fmT® (6) 8 ®c® ^ t®?:'?© (top Godet) 
RTTSTiRf® (7) ea® 'sft^:® ^®t® :lte® fargr 
^1®# ceT®!T® ®tro (Topham Box) (8) ^ifsn ®® i 
^ :sfr:®S :®t5ftra® w® (speed) f®*® 
taiTTFS RitcTTc®® :aRf :®4t ®T®t ®® ®tCTa fspsnc^^S- 
'8:5ii ®Rt^5 a{%® (Maximum strength) '3sif*f®t^ 
^CTa at:® i ®t^ ct^i:® ott®!® spt^r a^^a 

%c»'®rTSF eg®® (Viscose Rayon) wron cake- 
^i®!Tc® t^®! 2?® 1 :®$ ®:?T ai®TTS® ®Ta Tgi^i:^ 
at®! (Twist) la® i 

:Bt®!t® ®t=3^ :ac®f %ef®5tT3f e®c<p® 'siiaaRt i:® 

^T»n aTv&®T ®f® Tat f®®"® ®® t tpte® aac® T&tcat 
®!:® 'Sf:cT :*fi8®t aj®, tsi®^® fe ®T?r^®T^f^^ ^ 
f®®*^® ®!:® TsiT®!® a1®q!T® TSfpjf :af\s®T 25® 1 

as^a '^® :®a® ®i fac^^^sta i®®® 5i®t igcar® 
Tsn®*!:® ®r t®!!:S :sF!:t a®® T5(t®frt® f®fsp ®!®t 
1^® I aa-sn:® T5r®ai a^aw (High tenacity) 
fa:*=®sm 5a®t :®atc® araf®®! rastr^riTSf ef^- 

■•®!®t®® T^®j :®a) af®®ra asT^^at^ 

®i®®t® ®^t 25® vsjf^s: a ®T^:af®? a®t® 'jea 
:aa®t ^:®:5 1 

®F*jT®a fa:5=®nTW i®®:®® 'qt^®t tsi®®!® 
faesf tst®-?!® :a:® :®ra 1 12-13% TSfa *ff®a 5 ^®at 
arre? 1 fijfa^ra-pat arc®®v ®!® 1 >s®r®t® :S:® 

^:a •prrtif® ma® ai®^® f^j® ®rraci»f *tt:® 
®T I Tigrij9r%®i a®*^ 1*52 1 ar®®r® af^<% 
^a^®i^ :®ica Rtca fa:a af% sta ar® 1 arr®?p^et 
®t^aia®i®T® !;®ca faw ®a' ®t®a ®sc® 1 

ariifs^ a^esri? fae^®rn^ i®®® ®»t ®*e® ca® 1 
rrnfa®!® ^:at!3FT®T^-ii® aaosi?® atism 
vfiRK.aiftaft ®a ®!®t ®t® [ , 

•; , ■ ' .V,■■ j ,, 
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c?w^ aryl's 'BriTfsfdJ® ri^ (Acetate Amonium Rayon) © lipro \ 

Rayon) -jt f^p^JtsrtwTt’iifJTirT^i rt^tst (Cupro iS'sc^rT fsic?! *fRr ©tTOTti5*it i 


With Best Complinieiits From :— 


M/S. H. N. PRIBTrS 


Silk Printing 


Serampore Colony 
Ward<4 


P. O. Serampore 
Dt. Hooghly 



• i 

‘frftrr^ a wnim ^ 


srg»%pv rprrsi ^3^%^ 3 P?rt^ 

5irT5 STTI ffe®! ^RRT?f «fTsfw?r 

sTJjW'jy spsrarsr '®ff5rijn^ 3?ni ^^tir 

^f»rsf% fijrsTP!! fj^isfc^ :g2rf®fo^ ?Rjji?r\3 

's«r?r '®r?r ?rc?r jsrc^ i 'Bn^TTiiti^ 

•sn^f^?p ^^^-9Tfi?rTC'^ 9rT itrat ^rft 

c5r^rr gf^ffeir prr^ 'jsn^cpf?! 

anrr^sf^ >«i^^5it 

sr#^ !:Ti5?t I 31^ '^3F»^ srg*%?r 

csjsjiT ^m?rt 3p|% 

TSfT^iin ?rsrer3T5i f^f^fer^ afe 

«ii®Ri3p =n wt%5r atf?r jtt i 

<. 

3fr»sf%3p ^C5T f5TO-^-^g»ft3Tt?r 
^13% f^rwm i!=5? '35^5f^ ’gisfcsn^ 

f^l •m^CT^r ^T;^^Tca?r ^cbi sr^ia 

'5i:?r?W ^C3T I 

fa'ST^n^Rr -sr® cac^ 

Wmc^T?! 5?I 3TT, 'SHCPf^ srsiT^ ^STI 

'sn^rar qr i 'sra >a'5i:i 

^ strm >s^ ^'wRT ^nsfrc^rvs ^T'sncpf?r 

<^5r5n nRr& ij?i ^ i '®rsf5 

v9?r^ '5rf®f?i« sm^ ca^csi fk'S s&c® '5rt3T?rT 
ai%2n3r?^:ft5r 'si^ ^ipn isFcsff? i 

vS? ^tsi ^T'SRir vs^ 5'9f3Tr acif?i 

'sisiTPij ^Tf^tijRr '5i^5T^f«?i f%?p c^OT fRf^ ^5r, 

'STTSRIT 'f^K^'S 9ftC?F sfTC^, 

«f'55TT® «(frcPT?i Tfmcq:—c^r «ft5T ^^pfii fJitwcrrsr^ 
1 

f%?»r n^jr^iT ws^ 

^ef a^TC f%ffes 5131 ^iTS;^ ^fil«ff^ 

^ »rflrffe^ I >r^:9r«f?r a^TJri^ ?it«t m 
"wnfJn?^ I sfPFf^ lafiwsi 'srw 

«fw 3?t5n ^VB5 5f3i 'SHTf^ a^re ^ 

^nf5n??rr3^ cs5[:ir wt^sE '®iT‘^N'm ^ 

«r%m«T 15TO 1 


'STTtf^'s ^snpwtsr ijcbt 

^T'snciTa c^T=r 'spry 'gt ww snsrf^^ 

«» 

'3rTw?r ^fiR3r#t ^ I ^wsff3iHn?t sr^Rf 
src^"f ^ a^|^ ^T ^t5i csr, Ef^orc^^t 

5ir3fT?ief®Tt^ CSf^RS WSf ^ 

tfi 

a^? (Neutral) i g^ef H’’’ 

a^? OH" ^sfmiT?r ^rf^’Sfm «fTRP st'sim i 
' sim^P s^rcef ^?ic:Rr af?rsiT«f ^f*r^ aai? 

c* 

sorter OH“ 'anm^Ri af^3ir«f 'sstftRs < H+ 
'sn^TOT?! «ff?r'sft«f ^3fSfr^5twTw ) i 

^ Sf^H ^3RIT pH 

01 

c^ra?i wi^isri I a^ 5=?t«r?r H'^ ;®tm=Rr 
^r®iTw 5iSfif%Fffii^ rsjei a^T»i ^^Rrref 
^T33?ri 5^isi?r pH 1 

'Sfier. CO 2 2^® 

sfiw a!i^ a^ q^Rncf 5f5#?r 

<5nf5i^ I i^fTJT pH 5-8 53fT ^t?r 5»tT?mf? 

01 01 

3?c5r vsiT^i^t i a? 

0 t 

3?C5f pH 9^ -m^ 5-8-a?r 3p^ 

^■srart 'src^ ‘‘^Tfsr's ?(»§” ^r«fTT im i 

tC^«r ^RTT SIW CSl 'Sll'Sf C5I '35mf5I® 3lf8»^ 

3nai 35!:?ri?, 'ETW?r ■sriint ^'srsr ^tipflpst 
aPEf^T ^tfcffSrati:® a^< 31 f«^ pH ^it^T 

f^sr 1^60 i 

asf?T m 'sfta =gT'$rif^c^?i tsca c^Tf 

3inf5?55 ^rC5T f3P ^RI ^ tfstCeRT 'smt^^s 

'BfT’Rrr w«rc^ ? 

affetPT^T aRr^ra 5tai aw cm, 5a*?raT asj^ 
'siJtiTsTT 'a'tatift car?rRn f»nw?r 

sffm?i 3Rict5 I a^ aw wtar^tc^ ar^i^c'SR 
a^< 3naan?r alS® cwfa atEwrc^ aw 
'SFWi^c®- *ff?r®r® w 1 ata^a^tag artclftwa® 
^cai^ aa? caiwca a?f^ j^cit 'srarijr® 
at^ef® I a,f&g?r ma a^®® ?jca 

V ^ ^ 

WTtfa® aw 1 


• ta-27 twitafafe! ?TSfas capti^» * amr j 5?taa'?5!-700 039 

o 
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Sfi'sw ymu 


1 . sn^i&ti'SR ^ 

( ) 

f31%w 'SRBTi^® 

■ 'Sr^^ 

wrji*f fSj*?ii) 

(HNO 3 ) 
vs i^l igvy 

(H 3 S 0 *) 

<jfsj^ 'ssf? ^ «n?T T^t?ri '»u-P ?rT5niif5T^ 
•fpn^’sfsTjr fiPTJt f%t%w g 


2. JTnsrm (srar^) 


( '3fi?t5r H5J«f ) 


*rav 5i*»»|Tf 

«m:5?r sfrat'sf^ jsr^ef 5^5 "gi^^^r” ?m:«T 

sm:^ > 355 ? ^ wRJi ^ 5T?«f wnfsf 

*05 f^'5?t ^ I *(^m w«ft csfcw 

i!t»l5fl 'SOSRT pH-a^ ^niT C*0®r SftPaRT 

aram^ w»t 5 r=!ref ( Ca, Mg sifB^s ) 

*itfB?r ’sf^'5 *ri5^c?r tjcstst ^snwjr uwr 

srw I <sif spw 9nt5?r 9(f^7iT*R ^mi?® 1 


>a50?T ^5%^ fsFf '®lstRiT'5^ f^:6nv 

813191 ( CSmsi Al-Sltl^ ) 5 ITC 3 P lOiiraef 

1 siT^ca ^ TTsrs ®r=?«f 

Hjfhg'® 51515rm vs^r^ *nc53f c^rn? sR5j*f 
flf¥f ST&ta I 

vSi^ STIFT^ <3^5^131 f^T^af 

'5iosc8f a\5ra> ^?n t9fC5 1 w«ft 1*05 'srT%8i?r 

*ni ^|9R* 3R®t^3r ^ 5 ^ 

WSO'Jf ^0^91 'BRPTta 'Sl'jyiJC^f 

»ff^ 5C”5 I =^=m5m 'BF^tSRT “^PJtC^ISW 

5i«*r” jjrw 'ar?rt®fRr c?w 

apTP(T5T »nr5?r ^<"r rerta tffv& j^arsiifTsr 

'S5i< .ajiifSTvs ^?rcef 1 

fiCTKif ^firsim ^irat I^irt ffe^T spu^rrjr 

wsjrao 5R*if I 


wiwarr^r 

msf 'g urfS r rog qjra®? ^rji 5511 


^^t^-Kf’igoj c;^ JETWRT 5^ PVm <S^ 

gw *T#Nrm8R» wTr8 ■ np?? ?rf>in 4000 ^m^tR 

sncgii ii5p 9 |Jt3p 9{t?rT9iflr l^(PT53?r fSjcaf^ i 

£51 gcPTS ijen 5Jn9n«!f?r tsris^ta *0^ t*?£ir 
ro'sflr 'sRfsns ^f®t?r 2r£3pt«f f^Pf Ur fSff^wa 
ap?r£^ 9ft£? I f%*rpf ga ^ gi^T'Sf^ I '3^ ^ 
g*rsf%3r '58f'Sf ^=8? 5it?i^a '5t^ 

sn«i^ sRgf msi ^rfsic®^ af^^oef ^nm 
5^?TCei I 9TC'9 '8^ ^t^'S-2rfe£5ttI^ asp 

ca-^t? “m'ssrt? 8r<5iT?r—^gcR^i a^pjfsi wlb^wta i 
lasT 9rf|[5PT?r«»im, 'bie's fpoa sn^ 5^5 
a p® 5115© sRpf®® aiTE^p 50 I 

3rfs®?i 'gfESRT pH ^nit B-a^gf %p sit^rca 505 
< 

%5i 9ro?E® 9nc?r 50 —at^rca's 1^® osj ^i<^5n fa®?! 

50 i* f®5i csift^ I rPftJ?^ 5TE®?I spT^SIE'sn 

5EO sn^RT '3f50 ^<9 3r® lOEf^rQ ?t=rfg3P 
«it£? I 5 #® f%f^»f E^9t 'snif^TE® 

gEU ®5n 50 -sTtc^o woaatE^Rr amo ^ 
^s 8 rE 5 no I af?r«tf®-—> 

^5lTER0 ERE«f 3I5f5TO 3lf^i30 ®E8l 'BR® 

< C* 

*Tfil5nE9f?f £5*10 =JR5T f55t =0 I 5«8T ®RlT 

^Sfo3p foorfe £5r<®T?r (BARC) a3r< 'bito® f^p? 
5I?5t ai^ ^iratEO ’&E5TJT9f f^OE5=0 i 9ffOO<>8IT5r 
EOE3P ERWT 5rr£i5 Eo 5r57® Pm 0^5 a3j? ®<^ofof^ 
5T^, ®RrE® ^rtsns ^ a^Pti 

®?p®o 00 I ^Biroynsf^® =0 5fESf art^TtEPfo a«f;i^ 
3TE5®0 5E® 5E5 I pTEWrs® E5f»r®f^ a^ 'BffOSJlO 
OO^RT 5ftE® 'BnOtEtTO 5mE® Ot *010 ®m ®5n 

'BJT® sTRmr ejt'sot a^prs 3 p^t i oio ot^e® 5E^ 

‘‘Prevention is better than cure.” 

^nfo® ^BrnfoE^ o«ri ®*fTmsi gsr 

oT 8 tf 5 pfo 3 p 'smfo® a 5 ? a? gn a api o «rf®® 

®T8n^ Rgo 3pto I ^ofo® cow owe® 
'Bo^iTCPfo orama o®® otso^ oro g T o orie® oeo i 
EO t^TESflO wot orTaOERO tPTE*ro OROT Pff gUPtE OO 

«i^ 5 n 9 f 510 ( 0 * 4 — 0 ' 57 . '*00 ) I ?Sf 8 rf 3 ifj«. 

OTOrTEOO 0*«rT 'snO'S E8P^ oro ®wt *t?w»to 
a onatEo® ®ta«4£,o'o ^^fSio *rSR gnF% 
awwo* I ®E0 5foPW» Prersr owe® cioftrgj® ®oit 
aoni® 5E00 alj f%OE¥ to ®® 0 ®» OOOt a ^o t oW 
oRtlSr® f<®®o wf <5w r' 
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t^fsTsils!, 'arts 'srti^sTws «nf5T 

tPTw ^i^"n 'arsT^Kfi >T3Ps srw sstf^fSis^ sm s*i3r 
srt^tva CSC15 'art^Bs ^'8 

pfcp *aTcsr» 'arfifS5'R*T iTt^s -as*tt f^»rar s^nr 
Slt5, v9TER ^ :Rtf%-«{f® SIS 5r<5ITS 

spcs I >as 'anRi'®^ sns«f '8rs»n fs%s wtsts 

'artsf^ fM^<^3n f^rartc^Ri ^%i 
ftr® iS^ ^tfrugcets r®T 'ai^TS SltC® 'srtsfsts* 
IMSp^w !M^<^5rt (sweats w'up csprei sc^rsi nst^ 
5i®*tc^ ^ans s^sts c^i^, rit^ ai«f5i 

fBl^<?>Tcsss wf^«i-5!rt«rt f^rsni sptt®! ^pcs ^ 

'Stir '2j«rsr i!ns sir^in hT^'sf «n^ 

m I 'SRT S^ISS C®t mesj^ I ^’3*T'5 STST^ 

W ^ C^ >S|?R <tTRt STt I 

Jl'arsftg jPT«ft fsfcm? STC^ ^ifsSTCSS WOT 
STSTS WSt® «FT'^CS* 5lTSr Sit'S SttS StCS ftrS 
’mrsTsts, rp® ^sis sifsjts 

snfSRrc? I sRistcss wrais 'S5 <sps nfwTcs 
rsicsf 'anspm ^a?p Rrssr sr&st i 'srsifscsr >a^ 
s'^tciTs 'arms RTt Sit'S 'ss?s»s t^'rstts tstts 
sfssttss ssptsri^ 'ar^a^ ^ st'?:? i 

PTW tSiSfS StS ttStSS StsnstfSl St'S 
starts—^^TS'S ST«1S ststs I >9SS 'StSC'SS 
"tmpst srsfs 'SR stf^ '^sts stis i mtss ts^- 
'sst 'artsis t'sntS st i tsts star ^’rpiBt 'SSS 
rsiRfS s*tts fsartfs'st i rss® fw ?'5T safe's 
St 'stst ms =sstar str? fs i sss stt^tss 
sw ^ mst ststs i 

as 'Sftst stm^sr, >3 'arssjt s^ts sras st®s ? 
'9 spss^ fs«rs s n t wt ps t sfsts ^ts sf^Ss sssr 

S*Mt^ Rpf mST SSSSS I ’^t'5-^s tSRF SW 

tsc'si^ S'tstss sftis ss« tarts ststs i ais*t%sf 
afmsTS5S ® si%tst'ss »(%s static '^s-'^s^ sasi 

*ns I tsij (sPHtSS STSptf fSRP SSSt'3ft%'a Slf^lPS 

ss I sT^^-sit^ sfsrgt's ‘Liquor Amni’ stss* ^as* 


sstss 'ssar ssttss stsi ars dis^tts snsr ts 
sttss 'sarcst^ ststss 'attstc's® attss csfts wfe 
ss St I fs^ss '^=jrs ass satss'^t s%^ 
sttss s'sststss 'j'sts sttsi^ '®tsj gt^ss s«J»ts ss 
Pfajs 'msts sts mes* '^ts stars 'stsi i stss- 
tss s^rs aster's® scats stsstsr sw spsts 
i^fsr's I gs s’stfs 'ar%r ss»sts stss- 
tss ass'stts E's^ ts ts sst'^ sarttsfst "ssrs 
arts, rstts stes ststs f^ts start's arts, 'artapss 
a%s® aRtt's sits, 'Btiipss apst's stts i atststts 
tFft%S fsstss mts tst?l ts 'BTt'SSSPT SRlt'S STtS I 
tstt vaa# sst sfttss tans 'arts asstr? fstar 
sssts 'ars'gf^s sts sct sst&ttap ST'S f^rts tsts 
tJPtat I sasts '3R^ 'S sst&ttsr tsts tsratts 
fsts'fsans ^<^s%S5r s%® i srsiKsstap sfwtsis 
^nitsri? stss ba t taps i arts, ts>?tt's stts i sfma 
%'sts 'artst srs’S'sscsr (Nerve impulses) ass 
arts; '8'starts stsi sts'asr fssR as? aarfft's 
ar?rts SSI fscs tstss atst'SRts afefipsts ar=n 
sfs fsstsar »s*ss (Motor impulses) toa* a*ts i 
SfmiSS StSTtSI StfSStPsar ‘^t'Et^S 'SISK'S ss I 
afw, 'grts, fpst, ^&sarPs fssws'sts ^S'^sfs^'s 
1 stwoss atst'sfal^ tstss 'sisttsi -sts- 
amss 'jasts s's^ts tas^ i sM-st tapti^ arts 
fsts 'Sircar fpf^^sts stsstar stfsts star sts i 
stst tart® tapsca sts’shts tps sts sis, 

:^s, star’v^, fgrsTs, fwats fapst sts tsts, tstss 
ss« st?s-ts^ sts sts fsfsa, »flar apsts tstss 
^ St® I vsss st'sjat atst'sf^ st%aKar swt 
cyst's ts ati5»®t l ars aittssts 'at'stfs'a 
I asts fes® st^t 'Bitsss ststs 
slwcais—sites estar t'a'jtts sstiPts rs^sttsSts, 
«asTaRtstsi tsSts, as? stsrtsfets i 'sts ^ss tss 
gs* Stile'S sfsep snsfit^ i 'sif^f^is sts 
srf^ipfsSts, sitstt^ta, 3 P*®ts, t®t*sism a^ i 
'aftts (Bss ststs st?sts'^, 'sts ®ss ps, m 
pr fsts ®rt*stlg'si i stttss 'Stsi'?? pst^ sRjstFC^ 


* 310, «Bt? cats c?n®, sjsta ssn, a'fsmm-ioo 065 
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38®'>i 3wnq 


?wi =FRi ^iw^rcpf^ 5?if&i:? ?rT«ii^ 

f 55 [P?T f ^>^59 fsrc^w c?rm- 

^#Nt*pT t^’t^ «inx^ -a^c rJT^ 'sr^srnJt f3ic*f^ 
f5ir«ntt ^csjT ar5r*f ^ri ^sp^^of vitT5i i 

ansi^rttr c ^ sfOT»Rr ^fsi'scerr — (>a5p ) 

) (f%5i) 'sfwm^ ( pm ) 

( ♦ftp ) =Tt?^t >S^<1 ( 511 ) 

(conjunctival sac ) i 

simirpr^ p^m ’ffmr i pi^ 

«?r —®’fm?r '®c?ra sjfsi ‘iif^f^JT’, ^cp?r '®Rm 
irm ‘'5T%iT’ I ‘laf^mf^csim qs[T^ ?r!m:5 Ermfg 

I ‘(?lf^5T’ (J5it51t?r 5P«mF® rpTCn efts® I 

pif ^Rm ^*rt 

'^5Tr^ 'sriBSTrefc^p gff^j^ i ‘^rf^r^r’ 'st?r?f 

sw-af^ w fSrsw ^RT 'Em w fpfRr 

'sracat'sf^ <3 5pf^m^ ^sf c<m =?sRr 
Pm I sirsm 'sr^ (Lactikc acid) 

*a<>r ^?r ^m wpp ^iwsrof i 

^ ® Pi^m Sgrc® irlwi® pf5r rtc^it 
?WT ?pRr I pc^fir ’^■fTsjvgfe tt?!? ^?pm 
5111 ‘wf^5i’ (®Rr 3 tRp® ef5i, (^gr, 8T5«( 'S 

'spn^RT c^TC^ir aciTTw^r ^3 t i 

pr*f?r 'si’p W5r-;TT^® ‘srmuwT^ij ^tw ^^rt i 
'smrff® <armirs5^ ac^»f cpt^ 

5it, emir ^RT amRi5 cpw&i ^?rc5r 

Rr«R mir ^rirsr sr^Eim fir® 5 a 

©5* srt^ I psfR^g mim^s^s pet:? 

^m^s Rrw, 'Em mpw i:m=i a»fi? 1 mc 5 ir 

*ms miir^f'SflrRF ep?^ gfe<ji«f 

5Tt I srtfwm 'stepe^ iaf®5r?P e^rsfe 

'snfem* piRT I p^tsmsm sfSrPi mcni^Rrs 
5 r 5 iT 5 T 5 a 1 =iit^<Pt ac 5 »r MRm ^ei^cgrm 
IW5 awm m^Ti 1 jqtfwr 'b^ ^rma 

5TTl#fa?rf ® ^f^3T:=5 *R?5r spri 1 ifItgr IS :grTpri8 
P!f^<ti®r is^rfS 'gfa^pt a 5 «f 1 

amm :*T 5 m» rariaav irraPE 
f?KaRprt 5 'siPT’pr I '55Sf5Rr sfi5»r 5 mm 

*m ^5^^^ RT ^ETsrar #5?*^ fsrea caigii im at 
RTsfSr ^p«m 'si'EraRr taf^w f^tiit^r arm* 

«a< «rRr ^ 3Tt5 mrfata mw i grtBi iw i ^l 


©fij g*!fRP f^s'?'E mm #m*i-m»r 5 », ija 

5 *m«f aPE acap? f^fasr, srr^mmta aai 

I a 5 - 9 ! 5 .Rr 8 fm«T 5 »Rr £wfiM 5 » 

mrflrn mfacaj ^aga ma ^ror^y a*©! ora's p^e ma'g'E 
mm, afa m i^f^agm 'sm >35^® m:m 4 t ac?" 'j^mw 
aaa 5a I ga aaw '# 5 r«i ^a-a 5 ,a 'srRsspa ^g® 
3 Tasf 5a ga's^ mam^g’E ga^g? ara 1 gaatga 
gaga gataa ^roi af^ ^ga?p. 5 *ga aa? ca'afaa 
ao'Ea'i^a af^ ma a%a gaf^ ata 1 'srgaat 
maf^^ir srf^ gam* fa:' 9 'E agaa a?«Tga 
aga aga ara 1 

'zsrf^a '^-aargaa a*ga asat^ '^ai*! a» 
mga* I 'ET 5 i^. asg'E 'sra armra gat 'sra '^atg.a 
a'ji afUca atg5* 1 

rsRtafea ar^ pga© gagaa 'aaa 'st?g»m 
pgaa agsEr '^ar^ am aca atga* 1 srwaap^ 
afamgaa gaifa am aagaa gafaata m^m ^8^ 
'maa amr '^at«i aigm 1 

gpTgaa 'm:5T srga artgat'mta argm 1 at 
artgaT'Wtta aa< gprgaa '#aT«|a 'atpaa gagm 
gpTagm mam&T aw mga 1 

'sra^ai '^lai^ mar af^faa'E mwaa atmga 
a%5^ aa agsrt araa-gaa '^am^ga ?tw ma 1 
amga araagaa aaaKga aw gager's aagwgsrt m 
3 T®a 5a at. aa# 'srrga^ aga ma 1 am 
wtga, ga-aa gwa agfe ? aaa gmea #af«i 
gagair ^®psga aga»T mga, amSr fag*ra 'Bi<g»r 
aar gara amg'E mga at ma anaa ‘tfaSfa®' 
am ' 5 ra gara srf^gara mam 1 at areata wmEi 
'#mT«i, ^ar®! a*^^a* a^'E tf%a aa? Irka'S 
gattSgaa faipg^a 1 at af^ra mam W'smaa 
a*at 5a mfsa^tga sra'E af^am araagm :5 
agaa aflaga 1 gaag^* garaas arag^r i^firamga 
amE afmara mama aa*® ^arsr isfaw 'smrt 
agag? I ma m m's amm ggara m® 5*a 
g 5 itg 5 *at. fagaa a*ga 'srratgaa gaga 1 'Emr?!, 'jaar- 
^awTga armf^ af^mm marata 'ajgaa 

ga^ I mt aiVfisa* at^gaia mam ftgat arigmEar 
amr ara* 1 mgagam fag*ia ftgaa gairaa ftamm 
aftaa mam warn 'atafat gaga a#aia me*?» 



«gsrt^ 1985 




249 


’spsj^jtiT sTTsril sn^f%^ sftron*! y^ vai i 
WWRT *fRr "PW-q* BlfST Pt'® C^T f%3Ff^Pr?IT RHlSf 
'8'lo'l'a 50 W ^«( ^ -sTtciJ^ ^ csr:^ 

•fT®??! aP5Rft<f vsnjjT I ’nrfw 

S>RS5?IT*f I MSli'^K OTCSRI ^ItSPllceRr 

•RT C5fi^ RITC^Rr pRffC"*!^ ap5C?It*f 

'sm I g^fs ^Rr ^pfti5?ief I tgst;q ram- 
^?n«i'35i«r 9fj|fxfTi:«r 'sim^rcPfcs^ ;^C5f 

C^T^T RITSf l?5I ^T, Pp®' t^fi^ RtTlsRf 
sif%RTf*f ’srsi^ i^cigr ^rt?f I va?r^ siT^r srt^pfjy^ 
'sm’!pfl^ sipfc?fw I £f%t?rw w’tot 

strtc^ i 

^?*r—^^5?n5TT?i?*ni Kt'sf^^T, 'jt^tt «r?»f t<iiT!:^i 

sffS^ I *f^t?“f ^TT'^^'STT, 

9\ 5r'jn1w I c<m tr?ri:ef?r—csrrf^ 

ra® <a3j< tsrBc^rtsr ?rr i 

csift^s pRrT^i’'?r^ »f^<*r ws^. >rt£?? 
i£fTft=i I '$rJTifJ^iw?r trench 

^srPRit'si, ^Tjisjwfsi^fn'si, ^Prtt, 

'!snTf5Ti5, El5r, £®'55rt^r « ^mrsf, 

sf^wnsf sf^ 1 tsrrfisi^ ^t '$r^j 

igrtlf^T ?r£W 3r*«f^ sre^ ^?r 

'smPBi^=i I ^nPBx'sfw 5^l^T?re(^s ?rac 5 tsrrfis^ i 

'EinPtt'SR^^ SPOT ^fm.'srm ot Pa»f:a: *Rrce(?r 
catfl?^ ’?P& ®Tt^ ^OT I >3^ ^nPB- 

^rfec^il OTTSf-gfpsRrr^ i 

?W ^^RTOT I flC'Sd 

sRSfi OT c<rn:a 5OTi:5 ^n^r cwsotBst i 

c<=?a5?r wniT mOT ?r»-^«f w '^'sn® csrt«f 


we sinfT^ ^-wir«r ^ srw i catiOTfesr- 
an simsri^ ?f« WSIT& %sr i 

Prf^ «Rrc»t?r— 

(g^) ^'SfSTTRrfSpsr. (fe;?) OTOTTfSRT, (KRT) 
f5ic»'4pi>jt^, (aTB^) sjc^mr^ I '!m«r^ wot!?, 
wm OTTsT srRK?rT*j v»tot i 

*2^ 'smPBsr% &^f?r strtwj srRjmj ^ 
UnwspTsrri^ i »i-ltw< wn:i ®r<»f cipcB csfOT 

'srar csm'sif^r^ Pji»TFT3Tt^?r sre^fwt i 

'srt'SRn^T t^sftr 'snu?^ i 

^rfw « ^^PfC's OT 5RS5T *f5i^ ^ <PRr 

Pusr snsr isvs cspisft's spT?c«t ?r® ^^srT& rtw 
OTOT 3^ Rrrc9i<i m i a^ ^ ^rgf« 

^j=Rp ’fT?n:®T i ot ^ ^ 'am 

c^rcsrtfsiOT c»^'5 I OTc^ a^ 

Prs^® ‘c^arflr^i’ ?rai sne® m %*f ®ri 

^ciTy 3n?fW=f at^wSr 5Tf%C5r i 

Ct=fIJ? Sf£^*f SIRIOT 5OT3 ®t?T 

sr%OTiw?r 2<?r i aOT*r m^er ttcwst 

*racef?r i»=5r®-^^ « ^rcsTmtiSt 

^sr® i5f?rat*f OTcsp PiOT *JOT la^r? 

5PRr c=i5 i ffef^^sn Prance 
,ai^ srf3pat?r j^m^rmt^tStpOT i afSFiia ^iot 
aPi«ff®?i 1^® OTc^ ?rwT arsr i 

■sitsi^OT^irsp iRP® PTS»n?pf «ai5 w 

af®PRi® acB ^otc? ®Rr 
aPrcaPsi® st<5f®(5Ksit ^ ^ 

I 


gf^iwgr « wT(m ^^na^tw n’nt *r.#2P4 


® | gi» rsn, ^31, sfsf, 'f§T, ^®jiPf ^P?OT ^ fM^ca sif%a caw ot 41 ^ i 

sf’T, '5§f iisr? ®OT MRT PKSr ^OTl5f c«fOT SIT OTW C«fOT ®T^T®lf® 

SRT ® I "lai sfi wra 10/12 's?ta !®f®fta >a^*S at®®rt ^)i<p'?T5r 

12 ot:^ 24 a«T >a^ airsr OTia fat® s^sr i ayra*^ aaar t®w aran i ii?T 5*£a 
atat atofTS arta \ arsat ara i 

[ ®r?r^ ^fa arasrefta ataaa i ] 


riTrr^cT 

’®r3T<«rT ’^fsn^ f?rc^ cmtf wrfSm 'sr^®^ 

’psT ®rtc5 ■?j5tga i ^sipw 5?rw5 ^ ^csr^j i vsT^it .>a*c5f?T 

:?«fT3r®^ 3T<«rj^ f5i'**fM csifc^ ^f%«isf [Efectro-weak Theory 3 f5fi^ a'5n«f 

f%T?r 'smt w^'si 'Br%^r eptf ^rrraiRi^r ^sr « tf^sr sier (?n ijgsr f3i*!rPT3»Tn) m 

i f®f^ c»ra fw'-^ asf^ if?- siRr tRcsrjr «Rr ^ c®'3ff^55?r®ffi (f%Sm;?r) 

®Tc^ f^fsT ^?Tr®5f ‘ar^f®^ 'Sfsri® >f®®T5in®t sjcsi pn:^—(S i5r%w i i^T?rt iii5 srfi 

I ^r-sj^ ^ptsf^a fv^sriT (Electro-weak Force) i 

>3^ f^iR t^i:^ i5n^sr3>tTtif ^"Rf tfin^'s ra^iqr vS^ f%c»rif 3Tfn?m sfw 

®ftfriRg m pf^r ?r5^ *fra ^ ®i:^*rf%5r®?m cqn^ canr ^t® ^rtRr sitrf 

(Gravitational Field) « cwff (Electro f^rgircsrii ®T^?r ^ ‘sfRhJPfr’, tiirsif^ ®itRRJ 

magnetic Field), ^ a*fR c^jsp i^ceRifeji a%S:i ^ jjtr^ sitrf ^stt i?5 

^^'g® <a^ sfif«ff^ ^ 2Rn*f ^c® c®«»^ ‘f^rStwir’ i asrirfB srcS ®f^!TOt«Ri fic5r?r a^rc^r 

'Ef3Fm®Tt^ I ®T^ =m, a?r^a^?r 'str itidl fiisr1®3!'5rnr a®Tc?r i snarsi- 

isroraR w c’lteT ^ ^ c^s® ?t5rci5. ®twir'8 >a^ ^rsrof^r >a iffls ssi&jfT 

^cu 5iwc® c^wfesfiR f®f:r T aiT’sn«i?r 'si®i®c?Rr 2Rn*r ’ftsr, ^rTBrim Rp? ^ i 

>23^ tffls 'Weak and strong Interactions of ^ maww® Pr^iisi ®?i 

the sub-atomic domain' ®rssK ?ref ?[t (W) ^ri^T'S ^rt^p *ffrc=Rr ®f^'?- 

f^sif®ap?rt (Weak Interaction) ^=iRr ^sjit ®t^ ^err i ®t?r srt'sr c>f®?rr 

fw 50 sr^er rsiarf^?rr (Strong Interaction) I a^ igsat i 1973 s[s f^rSljw RPtRT^ (Nutral 

ifl^ ^ WARP'S f®f^ ®t^re5^WRPl5r a?r< trrr Current) ^ rarR®^r ^f<iPlRi?r aii Z-a?r 

asr if^fr am a3P ^ ^«k® tet^rf^ceriT ®'’T?r aafafatfriir 3^ 1 a^ W- ^ar « 

tag Bl5T*f&T ai?[ 1 f®f5i f^nrta^ 2" ^atfr a^c«f?i ®a?r^ 

wta^ <t'gf at^r Pf I a*?rf?c5n ,1 ^ f^ritcaw mm9 

3snfa®t?r ® asTa®1 air{raC& isR^j^r a ^ff R ^pa 
wii!=i^«=i w ^ sri®^ =rare tsraftBR. ^ ,979 otto-w 

i=« t««®5 (Unified Field Theory) p„p„ ^s-wrwm nirmTsw 

atraftwra. 1955^8ioh?t^ W5fR wisn- ®,r.s-2 f3|.<,i w e»m eil%T 

»8ife=i5 e?t as <ath^ firWhTS 1 W-e».i itterrarar tnra ^ w ara 

fim’ ®ra® rsa. etsR ae; wBi=n« rym-raae. aora sraieR fta. ®i ®a=i 

ae race, tsa ftRra i=R 1 aS =mr ^ S-SraaniTO OBiias 

aPiw'ftOTw ®at aaa flra BRifS tata araa aniai Ifiei^tlSrai, (1,979) ataS wania, 

oreaant, aefa ijiw. e«, mBera aa, -pripa afa® amittra tpnw fea aaSi om 

^aaaiyfa Wean aar aaaaa aiaaa rairoai ta-a at. aiatcaa awTa® adaarara 

fSafewBT I a^taa aca taaata atat taia aa aaaa ca»# 

1979 iptertt waaa aiai a, l»8re a laaatrf« {.jn, ^.5 Pj i„ 

taaaa atatatca aTiwa Scaaa6t9Sa at^a aitaaa a»aca acat at 1 aataft ar9aat a aiSaa 
[Electro-Weak Theory] aai aataRierttaa OTaata ^ a-atarata s'taa aaw WBiam 
ukaa aatatw taaat aa i aca aca ti,a- iBtt aa 1 aTat ^aa W- a Z aata al^ aJ I a i aua 

• iSma sjateca aifwifaa I aiwi ]. oifaaViji 







2 Si 


wcBrrsrt^rt: srt«( ^ fcrosisi i ®t'5?r 

3TOJW srsn«f 35CW (f!^ f5fc?ri51 skst c^qisr ^ 

^9r, 5f3j5f 5^gT Jl?!? 

« ig.’ii'sr ^Ksrs fitfBus ?r9j ^ i 

^inOTt (Carlo Rubbia) 1934 ijis-fetpif 
firwif'jr ^rr i PTssftRj? 

•rp'sm £*ra 1960 tgs'tfRfr rtr f^^fSRirsoii 
ssPjTs^fi'tTO caitsf i 1967 ts9c^ 1970 %i mfir 
^'^?r5ntc« snq [CERN]-£i 5 sT#»isnRr 

SIPROfR I va?<T?I 

f%^f^efTT5iC5I?f RTst I 

1976 ijpi^ir®! ^T<T?r %f^ >TT4-ii?i «T^TSTtRr?r 

l^WfT^ 5J1® ^RI^l il?r< 'SRftJ ^-'lSt?J5TTC'S^ 

'm*(Wifsf 3PRI mfsiw 5rtc»5Ji I 1984 
«>rm5f t[?nFT?r fefSr « ^s'vs 

W5Rm?r f^ST 'S^ w « Z 

RpefT?I ^5rf%T ’ralWSTlC^ Sf^lTef ^JTI I snt’R 

1925 tj!»tTW »f^ 'QRrasp [GueIphj-j!tw*jriJ71 

»f^?ifi5 15i«nt® ■f3?c?tii <istifT^if^ I 'Qc^rersp 

c«fRi cwif^iT?3 ^f3?^?fRr 1956 

»f^5%[c?pf 3iT4-ii csnsf CFfJT I ia«rtt=i^ %fsT ?p«(t-^t?Rp 

aicara (5^ %»ra S!ff%w«f srrs ^c?i5r i >a^ 

'S« STW^S 

RRRj 13r® f%3Ti^ r^Sn?R 130 
fSr^t^ ^:?iiRt 'BiiFW 5Tift5nf9f^?F '$r^-5rsF?ic^ 
Pf^w^ TpofS^ ;gsRrC^ ^ 'S^'ief 

srrmf^ijRr ftsroi ^r^twiefiRr '!fTw?r 

'sufijM-fl f5f^ '^sppR w+ 'Q W“ 

2° ^fq^T'®^, *nR?r =!r5TT j?5i rfstpr 

[Vector Bosons] ^rtsififwiR stm w'sw 
*?tm? (yVeakons) i ax.^^ ^ 

5ik 4 carter « «i^- 

catSsT [Anti-proton] ^tt’er^ral ^eiT-'3F?tt?rc?p \ 
'snt«rlj sRsrf^ qsirf?i^ 

R3i:i afefcr ?p?rc5rt, 

aBr srsim ^Ricsft ®fwi^»?Rs sw « ^ 

>s3vlS *RrR?i 5w 1 wi ^«ft 

« Z®-?F«fT ^^SVS9^ 'H? HP RP^t I R«n 

tsw latPRr <55 80 c«aRF 95 Gev, w^nr^r vsisptt 
ranttsRr ®3*t 0*931 Gev i >ai5 Bjeirsfsfi? 

^tsnr an^ i srfpf's 1967 
^<5 ^ tvs^ r^mtsw 'srt^^f 

“^wrti^, ^ «ii{ far^ ty?r 5*wftcsT?t '®rt%if 


f%%H *f%»n^ ajfm-^insp Br«**Rn sw? ^aatR 
5n4'8 C5T BTsiT^fsT Wf^BFRt apnj;® afjj^ 

!^Rr%T I ?pp^?n3 »ff?faFS'*fJTT 5nr4?f 

^att'sf^ 'snt^ns^ ^ i 

^iTR^ Jpf'STTapfe 400 Gev Super Proton- 
Synchrotron [SPS]-RP >a^S csrtfes^ srtsnfB* 
an Proton collider-a ?!T«imflra apRrq i iiw 
aaisT Ararat ajtc^ 270 Gev csn^^paR ww 
270 Gev-^ 9raT-!:aT&^®f^?f sri^twt \ 

^33^ 'sxi^'sm ijcsn vs^ ?rt?r i 

>a?r^ 5R5r w- © Z* B4»i=jntiT i 

aaiK^i 'si^^R Rsf^ ‘sto^astic 
cooling’—9^*% 'asi^sTB^T ‘mono-energetic’ 
’RTT-cartpr iia^sr ajsRi csrrij^i ^ft^anr sfpjf 

51WR?I I 

>3^ ^«n WT?r^ aiK^va^^tgtCollider-va ?jf«TO- 

I iftfeW5tR 

surnsiq :?P«(T-'®?IT?RP aiOT W± « Z° sjsefTvgfSi 'ajJin^J 

aietr ^«Jtar (g<s.5>m 

rsT>R apwn ^n1»t carar^lR E^f% ^ 

<a^t f^fppg eiwiW'iP *f%ir ^smw i 
vsc^ car »ff® w s??r, ^ ’3Tf?r:^t»r^ '$rac?n'Sfsflir 
?*«ft®f5r?[ 9Tf%»rf% sfsics anf^^s ^ i hP 

airaitJJT ’®?n^*T^ ajsetT^fsT =3511'^ WC«f I 

3TPn®Pl^e(T'5?IT5P^-aar ani^ICBJ '5Ti? C5f^ 5r.w ^gsart 
^^■5>nvf:i W5^, carsfgi^ ®?r 10 Gev-air cbri i 
va^t Collider->a carc^'j =^«n 

37^SIC^ araifr ?pfefi<lRl ^:T5<a t%?r 

car^tsfari isc^pcs '®fc:T3gs''C^>^ »r% ’fT'S^n arr^r ar^ aniceR 
apejT ^<^9nprC=RI 'SfSTT I 51*55^ cai®=i (p) ^««T ^-cat§^ 
an «mf»t-caitiT (p“) ^etrsr man^ftj srwc^ 
'sncar, 'yar^i ^ tw aRrancef 

*Tf%® ®«.aw ^ art w* an Z° ^«n I'jyfir 

9nRi ancPr?T 'Fa 80 csdr* 95 Gev i 
anwai CPfaffT CSf®r, ans ’Tts Cs«C=^ apf^ W^ alien 
^'Q'm sTCSf hadron, meson, lepton 
neutrino sifsr afiiajicef i ?Fpar?n 

CJin^ai tat, t®aFi5?r c=5m®f^ ai^ftFlfl 

WRt 5r®af ar«f^ cg(i®;q \3 ^RtT-caigst ?rpTp 
sftQsni^a »rf« 270 Gev-^?f stanar i atsn's:! 
5v«n sfi^an <a’® »ff^ tsnt^ an «r?n-tartfe5T 

spat aF?n 3T«^ %t an I ^eft-Stt^pfCBr 
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wt=t a 


(Coilidef) ^ 5r»3T fifcr, 'Sir® sj«iT?rsnJT tsf^sr 
awtsR ?if*Tsw ^ 

^'«frsit«r sT^srt^ 'art^TT m i 

vs^ap^ t^>f^ciT3 Rijn'S '®r«^? 

«fT:^ car&JT-’^?rt-car©JT sr^sj^^r ajsi'^JT i 
5r<sT^ WRF'zrr (Collision Probability) 
^T'SfTRf > 2 ^ I ^®5iR 10'^ ?rr 5f«sf; cstt^^t 
® a?fT-!:at&^ ^efm ?rP?!r?f ^r^sir^ 

Rpf w 35^1 irspsfsr fvfra affwT.f^rstw 

^<5 I a?rT-tanl?^ *i,^ 

T5»rf^5f I *fi^?r ffrajf csrtissmwT'a 

«f!iT-:2ff&5} :gs?iT w I «r?P sTsp tsn^ 

:s»f?rt?r JFjr® a^n-tsn&sr at'sar ^ i 

a?n-cait:7 iscpf^r msrs'tw 

3irf%r?r (^fsinr ^ i sr^ 

Sf%3T"!Ta IS Sfirpi?! p^fpfC^ ^13P3I SfRs^ I 

^en? C5if^ ?tP?ii:ijs 

va=5*^ «Tf% 3T®5>(^ [270 Gev] ^qs^n:® ®n:T®Hr 
^‘precooled’ ^ ‘StochasticCooling’ a«*rf® 

I '5wi<^ ?p®ftBf^ (random) 
^sr5«?l stfe^rt^^'^® ?rf^3ic® iiraraf^® ^c?r \ 
sTti^f 6it ^=i a#«rT?r asf^i ®Rr 26 Gev 
»r% 5i»!>fa isn&sT ?rf^3ir^ ®T’n^ wsuj 
'sTOt® 3*5 Gev »f%3T*«m «T?rt-C 2 rttsr t®f% 

^ ^ I vS?! ^iTT catfesf-fiim?spt§i7 (Proton 

Synchrotron) ?ri3n?t® i a?jT-cattJicPra 
:5)v?s TOCs^i sTiJ^irsir‘Anti-Proton Accumulator 
(AA)’-ii ^sr^rr ^?r i <a^m ‘Precooled’ 
^ ^ fSor ser:?l®® ^iPsr 


^hws( awhi 

«>wiw i ir?r I iii? ?P^TC® ?*c?R*r*rt f^18nR «Rrr-catfesr 
«rtwr I a?n-rai%J!r^ ?p5ic® ^® in?r 

24-^% 5PW srrea I ^rpTinrv 'srmra 

Synchrotron-a at^nc^rt a?r »i% ^nm 26 Gev 
^?r:® I va?ra?r aw* 400 Gev-ii.Super Proton 
Synchrotron-ii aT^rrwT*«??f i a«a a«a 26 Gev 
*rl%5r«»n^ cats?? ^fpars ^ Synchrotron-atewtiRt 
1?^ ?rf»«rR!r aT?i ^^a^acaf^ 'mwat 

^wraMtca reriintat ^ a?’ac??r f^a#® 'srf®aia, 
a®?pa at ®®c?r?r »rf% 270 GevrC® ca'I^m i 270 
Gev a% fafa®^ ®t5iata aw 

a^aa afettat aa iiat c®a»#5 cama aramfa mTa 
w± « Z“ asatai ^aae ®T!:a^ aarfaf^® 
a^t-fa^t?Pi ay?n aa i 

antsft, at^aa, vs ®'ica?r aw^ar f^aca?r 
C5ta® taa) ataiar cari^-amf^aita a^aa alfca 
vsa^ aaifafir® aataa am a’aTwa* w* ar Z" 
a^ata afear afaaw spcac^a i c^t c®a^a 

cataaar aca ara lata wata « fa®®catt® 
ararsta® i 

awa a^ 'atf^caa faca fmafB cata 
acaa a^t i vsa^, ®%w^ar '3 ijasr acsra 

fafgf® ara aa > aaa asf '>«iat 

f®a, aatasa aar i '^n^a ®faaTC® >a^ f®afB aei's 
wa® ®tOTa talfsTa^v ^^ratta aaaa ca ‘a^afaa* >aa’ 
(Cosmic Egg) at ‘aJ^t'sfTafea* 'si®’ wa* a'^ faa 
fas^®, cat? a^f®ca >aa*f^ am catfa-?^ aa^ fta, 
f®a© aa—‘atmara fa®fi%aa ®t^ faaia i 


★ 

★ 

**- 

★ 

★ 


WfT^W^ 

fat®a afacaata* ^aa caca* a® affta 

aa^a sfa*ta aajsfT«ft aa^a caw a*a»a 

aat, v^fawa ® af^rcaa ^aa carca cataa a*?pa 

amt 3 '§aca c^'ma ca®ara fwcat ®aa® aita a»?pa 

arataa atacaa acat f^^fra arafsta^ acv? i 

«j5^5rf65 
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4-1 1 infano 

A 

Brogo kaj lla estas infanoj 
Indas csr?rt^ 

A 

Brogo kaj ila ludas 
kie 

A 

Kie Brogo ludas ? 
en 

A A 

Brogo ludas en cambro 

Kie lia ludas ? 
sur 

lla ludas sur vojo ( ?rtwm ) 
‘?tr»T5i’ , 5ngtw«T 

‘feirg’ ^Tsrmt i 

>a5’’9RiK®r5i ?rT«n i 

4-2 1 nombras 

lla nombras : ses m 
sep 

ok ^ 

A 

nau =ni 
dek m 

dlras 

A 

Brogo diras, ‘Du kaj kvin r 
lla diras, ‘sep.’ 
lia diras, ‘Tri Kaj tri kaj tri i’ 

A V 

Brogo diras, ‘Nau.’ 

V 

Ankau vi ludas. kaj mi ludas.’ 

IS/li diras, ‘Unu kaj kvar kaj tri i’ 

Vi diras.... ? 


A A 

4-3 I Brogo estas en cambro. 

a^F^rTti sRitt?r ^5fT 

^ sfc?f?r 5?p«iT la s la-c^ 

‘f:Trtf*RP’ I 

A A 

Ankau lia estas en la cambro. 

A A 

srfpt ankau lla estas en cambro, 

3!^ C5T srcii ■ 'srrn? rsH? 

A 

1 En cambro-?i 

‘srar’ JT5I, ‘£i^t ^rr^’ i ^rtOTtir 
^ sEiRi 'sirtf’ C5IJ7 PT camr 

'WTc^r rgsT^ siRT?r ^ajt 3^ i is^ *rc?r 

A A 

^ap^irsT ‘la’s Brogo estas en la cambro. 

A A 

Brogo estas en cambro trcg 

iTi c!i src?[?r ?psft ijpsf, 

*3^ ^r.5’ i 

Sfef^n I ^a^rtT W !ifm3r 
^Tt c^r D'l^ct Eit3 9rr3r:3 ? i iiurri:^ 

^l<5f vSc^Mi^TC® la-3 ^stc^f I La 3^, ‘^mf3 
^SfTR^ t3sp©m 3*SII I ‘v«13*@l’ 3t«!i '5lt<Tf3 

'3fTC33 =n 3rs!fT I 

353EiC3'3 I »r*R tiu ‘'sfs 

A 

PrfRwis s La infanoj estas en tiu cambro 
31^1 '3^ 3:3 

A 

s Infanoj estas en tiu cambro 

3rt33st!/f^ 3Ii^T <3^ 3C3 'SHC^ 

'I!n3l3 3t«®tt3 '5rf3Pf“fi:3f3 3I3^3i vaPM3tP5I5r 


• ?K*W, n?j|-411006 
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2^ 

) c«wm 5P?rf 'iFTwt w i-a infanoj ^ 
^1 La} infanoj sw , fwcifw c^fcsn f3p«^,a%- 
SWR ^TRI stT I 

A 

4-4 I Du cambroj astas bona] 
gctr sr?r = 'stwn 

A 

La du cambroj estas bonaj 

SI?I iTC&t = ®TC5n 

A 

Tri cambroj 
IcRI 

A 

La tri cambroj 
ScRT-fe^ 

A 

(Unu cambro 
vS5p§i sr?r 

A 

La cambro 
SRIIjT 

<551^ ^cei^ <sr?-tt’ rtR ‘?r?r-*a?p#t’, 

«?r ‘>a^’ m ^ <Sm i =<rT<5JTir f%c*nwRr 

tSTJTt^rc^ 5f?i»rn ^ mf5rt5r feu (‘srsr-ijp^, 

sra-f^cfe’) gRin*r 5im , icnr-tr’ 

^3^ iltnCR ‘a^’, 'JTt^ ‘iS^’ ^T&I 

is^ snr^. 'sjT^rgt ‘«rsT-gc&T’-?r 'snwr ‘5Rr->a^’ sit 
?rOT ^ ‘JERitt’ 1 c5r*t5T vac*sfiim«rc'5's La unu 

A A 

cambro sjt suer’ La cambro i 

vai*»frgTc®t La-^ 'sm t^^ncsn fsro^sp csti^ 

A 

^BTO I SRT’ du cambroj 3Sft?r ‘sri. 

A 

55 ^ La du cambroj fStfStcir w 

«ir*RiT 'SRifaffsTst va«rT*t-'s*tT*f emtPTfer sprt wiTtsrr 
CSPTRI EVCB 53ttqnc3!t *ttf% I 

t 

4'5 1 fiefa tempo. Kie vi estas ? Ha i 

A 

Vi sidas en cambro 1 Mi ataras 
sur vojo. La vojo estas granda. 
La vojo ridas. Mi iris «jr la vojo. 


A 

Ankau mi ridas. La bela tempo 
ridas. 

4-6 1 ap«ni5t et^ I ^cw'Rm^Ta ^ 

t *— ^ tRTPRt sm ^?rRr sp?n?F ^sitrfrfa $ 
'snac'® mx. i aa&r 'artar 

5KW irfaieifpf aw i ja^^ratwr ^sfiisr 

'^tsRF ajar asit ata i ^ am am p’ 

ca "RPt'scat Pfcac^a ca^ macep— 

mat, a^ aca, ta*wt mra—» ac«»j^tt 
■pa a^c&T aw aftw' feina, awa ^aad^aw 
aaim tiu at la aiaam amw 

atcait i maaa atataifa atar^rca aif^im 
tspca a*'® wa atasj S®fa amc® arawa at Ji ai^ca 
cacaa fa i ca atanecm a'l^er ca®cm fma at^tta, 
aira aw i La vojo ridas ataa&t ‘a’Tt^caw’ f 
ar®T f^ atca f area a^fai—c®aa t®aa arm afa 
aa. aaa afa ®®#t bela tempo aa i «aJ5®T:a^ 
fSipta amtaa artaata ataaecma camc®« i 

a^ c a -ip St *pa .8 

skribas faww, f^af^.... 
legas m?w.... 
domo ar?t 
muro w'sata 

alta ( fefaa ), etat (cmar) 

A 

ruga ma 
pura afama 

pura.a >aw'acaca*'®tataa. laStt®? 
fa«a, ana ‘fa®®* i—'s anaSt® aa. f^ a*na 
ata aa. >aa< »awU amc® aw iflc»aatwm 
®rat®na aac® (‘aif^rf^’ a8n:®aa) \ ■ 
pure ana .st^aatwt pura aa»a caac® fa^ 
5im<^ aa I ^ aacaa a^«^rsna» am.^aa *a»a8 
^ ‘5^ JaFe.Sf*, falsaj amikoj—^ararw 
pura fmsa-ia falsa amiko. Pura ana 
afimna.i iir«fan®m aen® atf^ pura 

A 

cambro mat pura vojo , i^tca^lr® Prsa 5sa 
m t^a wm aaw wna» 3?pna at f 

































^jsrrw* 


j?tafr?f 'sncsfg ?pin i <3 ?s[ptt i?®t?nn 
STSTORr ^TCBTT CPftUffiT. lJ«rRT Ui. 

Btsrratc^? rlwrt'y i ®rtq ^ist 

cwcsi» c«r >9TR—f%!^ic=r ^r^tsi ffesi, ^ «im®it- 

'5TPT « =5^?Fm =3Pi:^ I 

51*1^ ^?r *rsfiPf^ ^ert’i'^y a?s&. 

B^rc? ■5RJT 'STJ^t 'srrsrttr^ i 

ft»!ir?r 'Sfwj 

'*n?t(%'fTlT5{C5r I «a=^Sf5T ?T35t^ 

¥TBr fBf?P'^3fT f?nSiT^ I 

fijf^ 5FTW f&f5p^3^m aT?fiff»f'5t csr ^csrt 

fSraiR >n<f5^w 

fbt«J‘*^5n f^P[IR ^*}!FR^ 'S ^yrSis5T®t 

STPRST ^RT asfsi flftSf ^Elftf^sTjl ^^fSJCerJT, 5f5f®^^fR I 

•I'iH ^'!R ffel^P^STt ^sifT fefiT iS)^ aRPT>^ 

R C5RRr?r ^ i >g^^?r 

♦ilScR 'Bingsrs 3^?i ^*fR5?r apt® ??t?r 

•rc^yi^R I >^8r Rc^ ^«r;7 qjt?i ^■sr^ 'etrstt 

R fB^^^SRRtT ^H<ip RB?* i^RR fpfi;tlt\s ^ 

I ®5n9ns 35»CR 3PI^ ^:?r3R JRRt I 

©R* iS^ St’R fe^l® <a®'^(S'5 a"R 

Rtc® fjlC?I CSTR 'JRtSfC®'^ ;®155^C®t f^rCRFfRR 

acRn RRrafsj I '5n»BC3Jir rrtr m ^grtR 
mmmvs R"RRR :g® ^51 ^ ^5t 

#RRR» '5rt«ft^^ I tsr 

fBfip'^RRt ^*rwRc^ 5tTf%Rr ^ afR;??® rifb 

'®fRr Rlf^ ?I^®f»7T I iS^ fBf^<^5ft 

a"4ffe Rn*R RRT RCSrtSR R, RRTRf® RsjfJit 

RRT RR '^R*f Sf5fWR?i:e!?r WW® ftfTRP? R >B^5f 
♦ 72 OT^afV rat®, ^'©^t-4 


f®fR #f?p«.RT a"*f%?r ’3!iraR fStwR i 

'Staffs ^ ’TR-Rvr^ RC*fJ fefsT jfHl 

Rf%® :toi ^gRfifR;^ arm gttef^ ®Rt9f® 

B^SfCPtTR RflRStlRmsf ^T® 
^ '=3.^ > irtcsr am^R Rsfsr 

5'5Ts, tsi «rs^T'^ 'm^^r afTtPR srT«f a^® w 

aRfest^i R I fas'® ^aas F^’Ka* 
fafe® 5i®a atsatan^ ^lamt asR%5ta i 

®Vaas %5ta ast® fBfR'SLRTt aTaa*Tf i 
calcaa ^fa®ta as?rc®R sja af^-Rsta a%y i 
fBtR<^5Tia ®aia faataia f®fa ®taj® cb^©t aac®a 
ca Rnafg ap^ atafSras f^at ? ca 'srai ®*ta 
fBfR^arfaana ataroa f^ apsfta af® 

®T5TamT ® caa i 

f^a ®rf® atataa aiaa taia* at'^ aaratFsna 
aa'® aata caat asaE®a ®”'ra f^fR^arsnssta tor 
iftata I ca'star caa^ca f®fa f^caa a?s®^ vsas 
afaat®! f^a i 

ar'R®asp as®a c^"a aca® '^aascas 

am^awia aia 'jsifaf®^® ascaftcaa i ®'Ta fa®®R 
amnas R'aasJt asca c®Tcaa i aaa®1astca 

^^®aa»a a^ ® a*na ^aiPi^isT area «mt® 
^wa ascaa i 

^asacaa "Bsyrfa 'ata'j a®nat” BTa aaTai®ja 
asat ®'la aR^ fwa '^facaa ai?ta» fataa i 
ataraa asfca ®?f maRia faww -aa* catafcaa acai 
r®a'^-®a af%® caaa aw at a®T®sR arte? fwat, 
aaaaa awi aRawR asca atfaa asaia ancaa 
pRatata'T a^ta ta aatwra f^Pa acataca ^®r asa 
f^a I ®a»®f ?rs ^aeasa cafacaa camiai^ 
arrsf® aai^ ®"ata atw sR^a asta ca, ^saa lana 




1985 fsRtiKef 257 


'iB%vT srr?! RPT^T m \ 

fefSj C5I WifSl sr^stM^T^ ffef^'^^fT *IT® gr«f?i^ 
^t?r f^=r, ®t '‘^*T 5i?fjj^t” « 

^515^53” 1 : 5 s ’^i^, ^fe?r r3#«j 

'?T5T, =?rer=^?i c^r «TT»R'®I 

f^R ^iq| I 

« R>4f :gj:sf?r f^5i^ I 

RP?l=Tr 'SIRRt^ tfer^‘S.5itr^Ff51l^ f?[RlSfri«f?f t2f% 9r«!I 
Rcw f^iR I ' 'Qjjcsr '$n*REr' ^ncsf tsj 

CBf'Jt ?f<%^i:?R fTOT 'srm sit® ^<<311^ srwj 

I*r^ ^C?T f^i^iT I 'i^«I 5!I5 [csi ^’!^Ti^“f 

-^5,1 f^PiTt, f®f^ ^RRti 

^*niiR cs(?r=ft «fT^ « ®^f%5rT? i 

^T<i f^iin=^'5'i?r 'SR^ 's?)* ’sncs'.iR srsnsi 
1 

sisw^tw f?iflfsiiir=i?i ?T^f*ftsft ?n^^c3?!r =isr?i ^ift 


»n?i?f'^ sr^=i af^trs 

ws I m35T?rT smaarrs »a^ 'ansi^ s^c^f 

siRiTWiT srg-T^^ *ffir®ir9r sprafesi^ 1 ?RT?nw 
f%f%5iR fgir ®TRJ ^tfi?r 'S ^atwc 5 

8ITSTJT ateiil I a^ iSfR^ ^sng^®T 

5TT RnR^r®^ 3li3T I ^IRRy 3IT?®S ^ 

pptsTT^^®! 'srr^pf mm f^'S ffef^^sn?! ® 
f5rc»R ' 5 i»fn 5 i I \ilt^^ asr:‘ 5 i ai| 

9fRrt#f®T <3!® 5Pt?r^ ^C51$ ^"VS R’T I 

csT^ 'snsTST© ®nr®tir l^f^'^sn f^rWRir a^p 

:5<I0(' sr^sf 1 si^i?! a^ si<r fsiigrt;?^ 

sn^r®--T « aJ«rT5 ^ITfsTSSra 

w:®=i I R sn^srf® « ^gw t®?r =m5 
ffef^-yitf%pfR?r •sicuj <^^^3 ®rsi^vi i;®^3f f^^Rcsr 
'isi^iir ^c?r ^ 115111 t%f^T »rsTj fb'iV«.sfT?i 3 
fesiiT I atfsT « sr^y:®®55t^T?i f^f^® an:^ 

5TJ5^aFf afcWTil ^Sf 'SftC^ I 


‘V«T«” miWH 

aHf^?q5?r W'5* 


3n*fRef®IR ca5=s (Pest) ^C® ^-aRt ^fSjT 
csi^ si?iw a®iTR?r sunt 5PST5I 3 3PTiaiisfi® «nm»fsn 

W<SI -iFUS 5^% 5IT*R I af® 

3isp:?T sfR 14-15 *(®t<»f SFST«T a^T ( 

®rt srsra ^far^ 5^155 'siT® seer:? *f,?sr :®?rR 

^fa[%® 9(®9RT «iTf5rf'® 225-270 

fsiflRtai 'siTt^f ®ftf^5il5T ^esf (permiun) ^esr 
Rto aafsi3 ®T?r aT«fliPf^ ^^'is 

apRT FOTt? I (&W® aPTf^sfft- 3 ^Tstl^:^ STT^efTM 
sreWSf :®R3 5it^ t5n(Sf3 ;$TRg Vi»«Jof PiW^f 'STTIT!:® 
afTRpI I PTjeaR pT^TO RTCstg- 

■spm ’3 'ait%’?*3^ 'Srt'Sf'S siMwjef^tR 

l^TTSI 5fRC® sr^^T l??Pl I 

^fai^ car siai'® aT^pF?r 'snsRT ®R am 
»f®^ \snpf 3ts[$ ^T a^ 5T®'*sf ra'it?! 1 «f®c»5R 


3TW sfpfsrr^ csi 'BnartciT?! ®t aiir, c^ 

ppf SfPfCSfR RR ®TC?f ^a^®3 3^^ I g®?It? 
'SrRTCtR sjc&sfS ^C® S?R Pp®tcg ®9RFl#f ar®»9tCTT?I 

cariRy 'snai^T ^^3 c^ic® arflf 3 

'®r«T5Fr^ ’r®«5t c^Rg «?5i ^par^pf®^! nflrarTof 
^anc® 9rTf?r 1 

i«?C5r^ ^Sf^TT ^■5I«t. f^%«[ 5II^^T 
3Ff% I a?r ’STc*n a*n:T 3?ccrT i ^&R»f!P ainaJ 
acsTSf I Pp^rr?! a^f® ^sn# a^ 
at=it«r'3Pii:^ f<t®^ ®icsf ®i9r ^rt arm, ararr— 
(Stomach poison), ImsisPr^ 
3i5tgjTi»,?F (Systemic insecticides), 

(Contact insecticides) a^il® 1 a^T^ 'srrc^iH 
ap'm ^^3?m aaf< cac*^ »rsp asR ariTc#!%an, 
®T^T3i a^f® snmm ca^& tarm egr^rr?! ®raf®3 
smf^® I c*fs% Piaisc«f amcarR acarrsps 
to^icat apT ^ ^^ ^® m?s I aam<«c?r 


♦ arcro TO c*nf®ttw, aR?if, 24 *Bm*n 
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iRn:«ni=Br ct!c«r 'm apfSr's ^ i 

*ras»gfw^ 539® 3FW UT^ P?»rW 

’sn*iTrsr--t^. sir^'i, « i«ft»9f i!*rr i 

wnFB ?iTiiTi^?itr® c=?»f I «tm't jstK^ 

'S W5<fl cm?? ’i«rf»sf JBftsncsrar 

wm f:i?if»'5 m I isn:^ Rr*f'sr 

^rr^'RT a^csr f%^«TT v=?*rt 

*TTC3 ^ I ^ ’Tfw STM'tir WC???! 

^csT wr ?r?r <5?^ 'an^^ra 

35Tc?r Pf^’n PT^i's?? s?c^ I -sifW msmmRRi 
<sri^i aT« ^BiM!;^ '®i?r :?rTT^^ 

=iT I a^P's^Tcw 5jf%CT5?r m^fst jantsaT^nPr- 
n»t5f^ (Prothoracicotropic hormone) 

aPTT*a ?RI«f ^®t?r vSICPTST ^ CtTC"r 

iS^psfT^ isnc«irT?nf5R» sf%^ (Prothoracic 
glands) q*Ri i apcer, csman?rtf5R5 af^ 

ww» 3^rsiTq ecdysone ^ i 

^^'ll5wN sruw'srti:?! f^at srmrsrj i 

^cvT?r ?rt%nF?r ^ircaRrt-'smsrtST 

(Corpora allata) to af? i 

«fl^ af^ £*i[Wff ^ srsrt’snu 

(Juvenile hormone) i c^f^aT cacw ^T® 'fC's^^er 
^airc^w ?f«[ 

Tsnf'5r®^a5®i ^nsr sfm 

i-fm jjsp'ST^si ’3F?rtf^^ « 

31Wsni?«I 3iw<ier ^ 

si@ta I 

■jwsr ^airariT ^cm a'jyrwra 
PPR PT»fta j^rsnc^ ataia 

'srai'siPi-a» ?f«), mirt i 

wtrt cefcif csf c^^r ^icsira *T^^ct?r ari^i sit 'jtt?tt csr 
«n®i t«f£a =13? ija iryT^aTiR srfpf 3 ^ih;sitr=jt 


sm sfcmBf ^ 'SR ^fTCpRT fir^*ft pw 
3i*»w i^rs aTR sn i *Rr® tsr * 5 ^ ^ \ rpr 
sTfPT >a^ iR£STnR?r 3T^**rc^ 35itpr tsr 
arm i??r 1 iJ?r t^fR* a^qrlSrar ija w 

5ST?nRTSTfl asRSf^r #=aR s^ =tt « t ^ aRR ^3sr 
=?FRr I '®n=!ri5i c*ir^ s5?TRTsTfS ar^PS^ wtrI? 
a?c3rf^ 3R. :5s?rt< aii siRC’srrisRr :^^sRr 
afsRTv sri'^^T® 3jytR?r rr 35^5 aTR sn 1 

a?r® RTF- ' gTTgf ^s it f®. rar. a'?% '^&?it*tRR 
PI® ^fT WimPTW ^5 'S'S ^a!^R»T?f=® PR I 33 ®?!?? 

'Sc®prr^a ircpir srRTa :g®R ^csnr 

a®»si THJTtaiCa ;qv?rT RC® «TTR 1 

^afPT snsi TfRsn^ jrcstr Rfstr 

9f®T»sra CTiRs 3?r?2n; ^?ir ijr i !®r®rf^ ®tR 
a®»sTrPTi5 RR* jRiPitPT 5T?a^ '^^ir Tfiw^r 
^n?ief >a^ iRrsiTiPR ^?ri:aT?t-'5tn5Tttt 

VBI W I R 3Jsjf® ^ I C3fT®tRR ^an 35RI 

a®»e|^ 5jori»Sf ^ER®t® TgcsFPTti^a JJ^TRR TOef =^R I 
f3it»m®8 ST a®^si?fi afifef® 325isr®ta >a^ ^artpi 
'si®jfSr?F 3jnsfm to«i ®icpr t®em-aa 

^Rnm ®PTT >sii? !SF?rcpiTPifB 'sratiRTa i ®t?|3?t 
R*T 3iIR a'®®9f'S STCPR {?PTR R»r 

f3p5 aflT'slTef ':gC®:Tl^ aRCRTPI af^® ^®R I 3®?n< 
acw TRCPitPT a®£»sr?i or carR® 
a^sR sPR ®T^ ?iTanrf^^ fsrcsRCR 9151 35i^?ira 
apft*j 4>tgPT®IR J®^ ^RT 3T®=5 I ' 

35t^ af5T£5Rr i>r®«sr 

jRCPTTPf <R^lR=sr 'sr^f^at ijcat «aij r alB 

Wef^tST I ^ ^3sr5tR a^ iRCPItCPR 3!St^»I 
srtisi^ 35iare a^iPi ^rmar ^ 

3^s[ I a?iia a=?ffll *rm«if ‘JH-mlmics* i 
^■SHR a® spfi \g 'Sitf^ *J!I«3T ansRR sjri ^ | 





src^sr^ aT%<p^ 'jsrt’^niwT 
TSTRj '5niFsrc«r?i ®*Tt?r ^vs j;?! i 

W?r '5fS-'®nj3ffliTFT I 

^T=?i5Ri »nair?Ri w’J 

<f^5r5f?J 15T?T I 'Slt'SltW^ ^5ra-8(f^silfsj\fil'«'8 ^ 
SfSf 'JSfUst CtJfC^ 'S?P S?C?ro5 I 

sff^yj^sn f^, ^ i"'sii^c*r?r 'srr^KSf 

^msfT^TSf 5TWif®fS >a?rT^ i 

‘y^^’ ^C5T *r?rc®Rr sTrgfgsp 

w f»TP^i^?r ii^^rt*! ^tfsr t^fSc^r ®t?i 
' Bfi'y tgsT '®iFf"fi 5c?i ’31^11 ‘C'Sft’-'a?r ^'5 

^isC^ 5nC?P f5F^’ I vS^t^t '^5r C^^STTJ^I’ 

a®fT’iR5t>T!i wife's s[9i'S5n 

i;3pp:i 'sn?*^aT?ii 'srt^Rf ®ic^i?i 5n'5iwii ^n 

qfspp WTwn fa’ac^c'^ 'S'c'v??! '51®^ =tT^C'5 I 
ftsis (S'® =3n?i:'® ^ Pr<PT^W^ *?1® ^51 I 

®Ti;wi ‘518 gratae®’ 'jsr^sw^ ^c® 

1 c=?^ aTsim ('^^tsnsT, ?ijf5«f) ^ 

3^t®W5i ( ), c^® ^ (’«tla» a^^taf®) 'sn^ 

PP^ warrp ( ) • 5n?n aifar^r ®iot?i 

'Bitsim sns t»rt^m ar^i®? ( (jf^at%feT 

( *nf!*r) <(?T awif 8?ii i ■fa'-'snap^ief a^^rinffe 

t3j«r ®ma cac^ m^i:® an?r i 

awT ®R5T araTc® ausr =n i ®tcprt ®ir5i- 

aw ®m?Tia I 5 r 

55^ ian=riB ca^ rsnBt ( asw, 

ratS^, 5T5t?r) 5PTRIT ^ ^T!:^ tarn < arc^a, 
aafinsr wear »nTg^, ca*!?, «a^) i 
22 ca PBFiiB T^ eaifeT ^awa* aaa ??T^ a 

awift® aeaa a»?rc® atw at i aa«f5Ri acar® 
aa«^ isarBr eatijf ate'?^ ^ at i earia c^^iafSc® 
>5T®, at.'siwt® ®feaj 'anamr 'wtamt ^?a arcar i 
«rRr t a^gf c a T ^ ajiwtfiia, 'sii<il®tw?n ai^w 


rat^^Ta araa 'sitgj% «naa a^ac® atta i attsiar 
i!yrt®a aaat# amcf i artaarfBa- amr 
aw man atta*, antata at ®a awtfer^ i cana 
tana awa aiw 'snata aiareat arcar 

(©®sTi^ ). arrcaia at watear s^ntar ^’priar #ifei 
(a'sta®, awra* at? ) i a®fia*wa area ® aw 
a’fpa ai'^a astBr attar, ^ at^iarfB ar'iSta aiaj^ 
atwr sna at'sna aicaa* f^t® a^ i tatai^ 
ca®fa awa»a at carar ata aspcaci? ataa ^acs 
attar I 

'fta^at® aarca^ ta caraa ®Rr atfaca ta^ 
f% awa anmw a^ca attar, ^aarar ®rata 1 ^ <1151 
aw I ^ 5 ® atf^ a ii arat®® ®Tcaa ®ttaearlS 
taaat na i atataa ®tta, at^aHttaa 35a 
®Ttna at® 'ata wtattat atat ( ata, fa^a ) 1 
atfataa atantnt t^'rB ®rta ^gpia naa ( a’jtpt, ^aa ) 
^ atwa atattat at® arta aiaata afigr 1 
‘faat«fi?t’ att^caa ifti®a ata t®t >aaa^ W; ^g^^aa 
mn'ift® lartat l^tat arta ptna 1 ana 

^ar^ta WFta %®a at®taBt rj^a i?a 5n^>^ta a® 
atatcat nt^ fnta 1 apta^ awita^ nt^tt'm^ 
a®T?pa aptBia a®^ ‘ ^®-ata ^tttar attar 1 a® 
tPTatsr ®tta ana^ttata n®5fat® ara ata at i 
a«T faj^a catatf^, ©^entan ^ra caMT-fn'«ft®tna- 
® Jifaata ca*r gata^ ant? 1 a^®, f?’t® facst® 
®ttaa arta^ ?t®ttat ata at 1 

a®tcaa arma arat t®t ®natwa aarteta^ onat 1 
atat ®caTtaa a®a®<e® taara caretat aa 1 ‘®taraw’ 
atcataa® iiaa a'?a ant? 1—^at fata ®tat ei®atsfa 
arttfea ®t?t® aa»p*t atS la PBfaB ta na'® ^tfet a*ta 
taw® I ?faa tattaa Pf< ana tar?t» t^a »aa®fa« 
«p® faatta cattB^ '5^ aa t (pf^tataia ?tf® 
®’'ijfta taata arata® ®© attaar aaa ^jta ati?!'? 
atata at^ 1 


* CT*^ a?5 wi^wl 3 ala ^^m-m 016 
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iSK^ C?IBT 5it*frir9f 3R 'ai»2f-»Ry!RI ?l»srT I iS^ITC^r 
fsww sfjTST 5en:"tf^ ^?fRr 'w^n 5n?f i sntr^Ri 

ansnsf "siTir 'a?!'*? t?fc^ 3^® at^'sfsfC's 

<fl^r a^^ws? ^i^^jcsRr i srjr^ i firc^?i'3 

^5 ^!rr?rr ^sf^asf *fJ?f i 

snif I 

^ #='^T-sf'a^5r 

^<?r cjpr&tc^iw 5T^5i ffRTtr’^f I awTwsr ^i^rr 
a?!® 5!T®f5Tt=^ v9^r «ir:9f^' '^cir ?ri:w i 
^T5jf^’ac'?w?i '«jr<r?r '^'fsi^iwra rem 

'^m^c5T I 

5j*«r^® 30 cTiPtf^gm. ^?iftf ^ arrc^ i tsn^fRrt 
‘%m5T' im^st 

f^caisf ^psr I ^?n? ^srrfS 4 f^Ji^ 9ra% ijir i 

'=5 lt?» 'BlTiT ‘fsfeTT 

'si^ptra'’ JTfTSRr fsraff%®k>pRT ^■sn? cot 

fSrwm I 5Tf^ef-^4 ^f5^?rr?r 'f^^c^ROT’, 

‘w’ OT f^®fst4t?r 'OT^’n-^’-a^ 

CUT^C^R I C5t^OTg OTC^T f?RgT 

*iif5T c*!rc?^ c^Ricir tfrcOTsr ^c&t fpfiR to'sr ?rps c^ii^f, 

^^'3f5F»ftC^ 'S^«ni 51® I 'OTtaR '®IR 

‘im&a’ OTcasr $f5}s ewr ans® 'srrar?! OTa?r 

•» 

atc?i '#fi^ ^ anc^ I c^taa "siRim a-si?!^ otot 
^ mOTii I 'snc^rRi^?! c^c®-ccr^ Cci^rca^i 
sriaitS® caiaiRr sjnca^r faca^i -si®^ aragr®t i 
raifti® aisiRS ’^tc^wg© 5^ic9fciT?r ai® sp'r^fl 
at® '3tR faca?f aflr «nc^ i a?Fa 

‘anfSata’ca^f fa^ag ari5i?r ^&t!i© a^tc'Sf 

aia^® I f^ier.a^T a^tac® aaaa?! ata a^aa at 
aSca©, aT??Rt a?pffa?t ‘'STtR^asittaia’ ®ftc®?r 
fa5Tca?r aaat^? wEfdra acai^ ai^a ■shot ar^ i 
fSnpca? ^OTcat i??r® area* ’strafir C5r£®?r ^ara i 
^®t5n5, r^taai?, fa^ats^. atr^aTi? af f® i^fwa 
3PTC®a 'isrf^ag atc^aa a^t© ^a faai® i afrtt'S^ 
♦Riratar, a'sitafaat asrta aiata Jjtpsa aca ^ areas i 
f3p9l5 cafirca 'siTta 5p rai #TBi'afaa aar caca* i 
aarsrsrrftaar^ ‘c»^taflp3^’£aa c^cs ga«&ta acar^ 
a< 5 T srftc® area r ®Tar*TO, ■ ^'j^rfacaracpta ©>©fa 
aa f^if^a a® ^r&r cotot i 's'v^©faa c®®ca area* 
iia* ar’ra* aar, <aa* arf^sr af^ «ir?r aa* ara aar 
c^tOTa 3R«fra i aRj arata aar caesi^ aa^fa aa'i 
5 '^® a*£a I ‘aif'^ ana ara ©ata' araa* 
wnfftfeaeaa aa»Ta ^f^^fSr »aa' a*aeer^ 


arroi at'arra faar« ara, carter ar^a- 

caa© sna a?a?r aSre® ana i weesra a*aT, 
arar arara aa© ea©f8T faaa*eaa* anawa 
area* t ©"eariarasra s#rftra arrar cot ©reaeasai? 
OTar I ©a ^ri?r^ aa. a^rcar ancar arar ca^Srt >siaa 
faai® ea, wt%a*ra ©rae®raT »aa* aaa ®tcaa ®taia 
^ara aa^rea* arfata t 

ane©eaa ©rraar a®&r ®ffa. ®®§r 
fas® ®rai aa i ©nam 3?e5T^ fae^ya ©rra©f^ e^tfesp 
aaa ar’ratremaaf^elra, are® ^ 5 Paaa*tatcaa 
cera,-^a, ara*'acm ©rR?a i ‘e®acOTeaga’ OT£®a 
ajre©caa faa e®r ^afaarr® i atipa ©rreafaa*ra 
©rrfaaryftar OTcaa ^aaea* ara^ra a*a® i 

aire©caa ^r^sr ^r far^fSeaf© OTcaa ©rc*^ aear aar 
t^fF®, ea©fsra arsjreai ®rat cara*taTa*^ aea i 
afea-^afaar ©ita ^a ©res^flrara ‘®ta*m'3f 
are^eaa’ ©'csta fa^spr^fis© '^re®a i ar^fHr 
©rraaea 18 ea. fa. ?jc5r J^ia f%. ©rra ot^ 
a*'faea ^laa ^eera arar ff cira ta, 90 ea. fa. 
^caa ©ta®a* faa*rafS© '^esr aea ac^ i ‘fa^ 
l®<^’ar ©fa e?*re^ aiOT=^ i tiw'r©ra aaa 

arOT®!^ arfaea aea fa^eaa a® i fae»a*taeaa 
a**aea astiea an ea*i@ arara ai?ar© '^rar eaesf i 
‘sjTar’ aea ®e@eaa ^a* ©(r®®ri5 ©rrara ^a* ara 
i|9faaa f^flsea eaa ©tn*aaa*r^ e®tea *pa i 
earaca eata*r. aaeara*reaa srar e®i©Trareaa aa*eaa^ 
wrar i >a&t ©eaa areaa aa aa. aatr ©caa 
^lear atrcaa i ‘ear»arf®ara ^®a’ aaa nra ana 
e^Te®, ®aa eaa f^ 5 ^&r ija eae^p© ®ra ©rt©?n'^ 
ar©at ata ,i ©ieaa*©T fSata aneaa caa a*rtta a® i 
a*caa* :aca*e©a aeai ®rar ara aaa*a ^ae® 
area i eai^, a^raar© asfw ^a i ®ea a faaea ' 
aarea^nr araaat ‘annr’ar i f^aatcaa a® ©a^'afa 
ara 5 ca^ f^'a faatara ar^rarrear aneaa araa* 
f j?e® area ®rar i ara ^ar 16 5Pg a^ ijea 
area* ©rra ant# ar©aT ara 0’8 f^arf^rfera ^a ■ 
eaca*© i aa® arafsp'Sfaa* ©irrfae^a a®^ ^Ssr* 
cOTca arata e®ta eOT'area^, <aaaf^ aw® area* 
caea© a®ar® a&e® area i *f^®^rfa^ ^TS'a’ ia 5 *re® 
f^ia® a® arar, ara t?*rar atacai^ ar aa i 

aaaaa'sireaaac^ ©ewacarar, ‘taeaew’ OTvSta 
^ faeaa ©nc^a at?, arar f^©fwa ta?a 
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a«^t 55P'S ^iRTC's j ‘*r^* f 5 fc?i^ '®t?{T 
niw cvtsr ^t?r f%^r^cp|?r i 

wc5T^ af^sns 3t*»fpf f5rc5^ ^!5®S ^ 

1 'Br^'sf5iRs\s f^riw- 
tJRr jqitrw BTwm 1 ‘^©flrar’ siwfEr^ 

‘cw^t®F5f’ <roii «fw, ^srtiT arTcpfu 
PiiSI'sIStc^ anr m’lf 1 


<505^? ®TW5 s^fSW^'SfSrCsp;^ gcsfiJ ^ 
^ cgsiwi w 

^*ij? ^pf?r sTmm mf%«nt»i ‘^t^gitiryr’g 

c^Ts^T I ^'*'g?i'sf5r5r 'safsi 3p?i 
wcFfti 5tTRr csfw m, «fra»^Tef<PT#5rT <>n:5Ri 

5n!f®rt5r ^ ;|j5T'3 fsr<5t^ isfpTs^ sn m 1 


^TfBrftf^ft^ arfma 

*frr*ra 


>9^ r?rf^ tiiBIB-fl wsrw veer's 

^'5«f5T 5f^«fr 'sne^ I »gfg ^Jiif% tST’I^ 

tRTE «r?r<r, 

=TT I 

®cw*f =5s?n snftjTsf^ c^TTsfT^ ^ i an?r’p?r 
^'Ster &n»f-f^^ <Tag-Stip) fBCsr^r 5n?if^ 
(Circuit) c*Tw ^msn^ w 1 -a^^r feiTsf-fS^’rtSr^ 
c^iS cM&w (Chasis) ^fTw ■sia? 

Dr& ^ I 



*ff8’T«f5t ^ I 


(1) «a^ f» 9 Rn?i (Speaker)—vaj^sjesr?! 
(8 .n. ), (2) v 9 ^ fiP'»®T 5 T -cfftTO (Crystal 

diode—CD-»OA79), (3) 
ferer^iiT^r (Output transformer—Ta), 

(4) sSssictsfSTSft:^ (Condenser—Ci 

■^P.V.C. 2J), (5) 'srfyftsrt^ ?R5r5T 

(Oscillator coil—Li. La, L^) -s^Pt® S.W 
'9=^<t ^ M.W. 2J (it. La), (6) 


(Band-Tripole<-Si), (7) vS^ CfTt CBfaw 
(Chasis). ( 8 ) >9%5fRT (Ariel) a^rt 'sfisj (Earth) 1 
5T?r 25-30 ®t^r?r 3??:^ > 

nfiB ^sRt f^5p af^trwe^ 
at^tnm ^ «tkg i at ?r^^r 

aflr5rr5T-a?r 30 ^®?r c^r^t 3?Rft ^ i 

20-22 40-50 rfft t5TfeT 

^■siH m 'jsn^'5(tf^Tt5 trf^tu's af55T5i 
^ caR^ «Tt;51 cMn^T ^tfSc'B 

tTt'B 'OrtSf 555J5B 5t5 I 

5?n 515 C5n5 ’5TC5 at i:5J®5 C5C5* 

5T'35T ^'35K'3f5 (Intensity) 5fpf I 3 ^ a5? 
af^ei-ii?r « ^cara 5 ^'Bt 55Ta»c5 

a a5? e 3 ^ a5^ if '^icji5 55 ’? 

d 3R51— 

I <12. 

d 

fts srs—^1555 asj# 5 m Cafe'S C 5 «®T?r ^5 ^Rsj 
tnt^m ^51 PP55I 5131 a^sfS 5^551 5553?15 

5RIT 515, 'B15C5r 51PT5 5[ttB5 t555 aC5T'^5 55 51 I 
v£l5flftf5S C5<®Rr 5515 ®f51 511*® ^B 

a5l 5*1551 a5tC5 5153?!^ 5*51 5t5CS5 I 

515^® 1^5* ^5* ^tC 5 5*C5 Lj, L 3 , L.j 5*C55- 
®fSf5 r^i 5 ' 9 f 5 C 5 * (Tuning Core) l 5 f %5 

5tC5 C5C5 5jH5-a5 51511:51 a?pf® 5*l55-a5 

5®':^ 5^15 5SC5 C, 5*5t®55t5f®C^ T5t5C5 Cafe'S 

?5«®15 wi»®®5 5*5 I 


• 24 <WiWl-743376 
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^srrei jsrfe'sJS?! lafirfiw-air i;?rfe's i*fRT *rfiri wwT*r fiwf^feia c«fw» .'bitsfi' 

®»in wwa sfi^iT'ST I t^^PTJT j? «RraRer? t^'st (A^p^ tan?^ 

larf^s &mfwttRr?i (Transmitter) ^*i»C 5 r src^msfSTi 

i|3T :^’Sf v9f%?I?5!fg C?It<f'3 r*T»f ^®T ^Tts? 


‘T®r^ w’ 


?irefTW 

5i1&^ *ft^ ^ —I 

1 . w*i®l 10 H. p. 3if^c^ = 5 ^— 

(a) fsifSic® 10x550 ^ 

*m?r I 

(b) CW?FC® 10x550 ?FT^ 

I 

(c) sr»Bm 10x550 
=pfln;'5 *m?i 1 

2. 5rR'®Tt c^csi ^m' ^ 1 = 3 # 

«> 

snj ’3f?J^ ?IT^RI Bfffrs? SIT^C'S 

jji^cai f ( ^tsr^ R = 6400 

) I 

(a) 11*2 f^far/c 5 ic^e. (b) 10'5 fSpfw/ 
t5fC^«. (c) 7‘2 f^/c5!i;3p« 1 

3 . >a^fls '5!^ vs ^3jrfB i^rp-spT sriniT 

I wnsifl5 ^f*r<p sff^'3% Tf"9m ? 

(a) 5^«fS, (b) 51^^, 

(c) I 

4. 5ftfS (Shunt ) !53 |s^— 

' a) ^’sittsfs c?tT*f, (b) f=i»:i:TrtJt?r 

rat*f. (C) 'BlT55I®#tef Rrt«f I 

5. ■si*}y f5f?n ^f^^srsni? ttwsi— 

(a) p. V. C. (b) V. I..R. (c) Graph¬ 
ite, (d) Glosses. 

6 . (Hertg) Rpc^ra — 

(a) ^t*rR (Electric charge), 

(b) ^»stT 3 P (Frequency) (c) tislw 

(Magnetic force.) 

7. ^er^fejT 'Stsm (Electron valve) ^3 ^- 

* * 1 ^, SltnsfFP ^ 


f^pfeTRRT (Transistor) -sjot C 5 Pls#sr 

5t3i*n ? 

(a) srsn^, (b) mws. (c) 

&r=rt%^nj I 

8 . f5Ri'Sfs?a:rt^f«p»& ^i5?r< sm^i 

— 

(a) CSPT^ST, (b) siT^t&rTOR ®t^- 
' 5 pm^. (c) • ^l^^'SR-xtflsepri^ 1 

9^ w wsf c^tsra .a^ 

( ^l%w) sfiR <3 Jiro 

(a)' 'Br% 5 iRR (Isobar), (b) eni^c^it- 
c®T«T (isotope) (c) aiTi$C 3 rmRr (Isomer) i 

10. a»*tTRl?T ^5fT?Pf^R»?f — 

fa) 5 iir«rT^t^, (b) sptPTWTl^®!' (c) 

(d) amtuwT^ 1 

11. (Pitch)-A •TO^T ®(n? ? 

(a) 92%. (b) 80%. (c) 30-5%. 

(d) 53%. 

12 . «rmT 5r5if"=i— a^isi vS^ 

sn^ srro i^— 

(a) ^inR*t! 53 T, (b) i|<5tsfin. (c) 

■sustifsTsitlsi [ 

13. ■sif5ra?r 5Pf csnf![® spfenm Pi®jflwii>w 
5T^«m— 

(a) «a^, (b) (c) 1 

14. R»m ^'sncsT ?ff®^rFn tsw 

(a) D, (b) A. (c) Bia, (d) C. 

15. j5i*siRifeyff P5 »tp 15 at%ra*R» (antibio¬ 
tic) t 





263 


1985 

(a) Aspirin, (b) Paracetamol, (c) 
Penicillin, (d) Sulphadizine. 

16. 3TRsi?r 5?T'sr— 

(a) (Felis tigris) 

(b) C 3 pf^ 5 r fsra (Felis ieo) 

(c) fsffSnn^i (Pisium sativum) 

(d) ' 8 ?iTi 5 '^ (Oryga sativa) 

17. 'Bnf^sTsr ? 

(a) snraTTO, (b) fe’iT^r ^srrwst 

(c) 'aijieTisFW i:i;iTr!f5i i 

18. trqsfer?r 

(a) (b) (c) 1 


19. 5 ^^ aiifS ^ ara^csi 

^a-r- 

81,69.58,48.39,?,? 

(a) (31, 24), (b> (30, 21), 

( 0 ( 21 , 12 ). 

20 . 'SW TO— 
log 2 log 2 log 2 16 = 1 

(a) ^«sr, (b) «w, (c) tot 

srtM JTT i 

•(q) *03 

‘(b) *61, ‘( 0 ) *81 ‘( 0 ) ll ‘(b) *91 
‘(0) '81, ‘(q) *171, ‘(3) '81, '(q) *31, '(e) 

• IL ‘(b) *01, ‘(3) ‘6 ‘(B) 8 ‘(3) ’L *(q) 

*9 ‘9 ‘(q) *17 ‘(e) *8 ‘(B) 'Z ‘(q) *1 


^wTir 

^;gr® 


STRT SRSl '5tT^ 

iTfsjfifR ^pi?jtc?r?r TO I sf?n:^ sn fcmi?!, «r?F ^ 
^gefwr, ^2'5l^ 

' 5 prc^ 9n^t^?r 'sjerm i to 

^5n J^, >a?r ajir >a§ ip??! 

W *rfTOI?r TOTT? TO®f®T H[?r ^ I t'fT’si 

TOyra'S 'STT'snOTir ctotsi i siroei, 

^arsittro *rr?ren >9 ^ to w, '3 ic>‘nfViy ^tifTO (i^er <rr 
tat&tfasT^i ( 5r?r to ^atPfTJT S®f% 

TOTt TO )-il?r Pft^I 5%?r STTOTt vS^T? <9©T 

ym f^rrrolj i fro ^rfsr f®6T?rc^fe 

^TTOT^ TOfCTO 5Tt ?n TOTCfff'S Sf'JSfeT ^jJTOt^T 

^WTO 1 'SITOF JJItr in ? RTSI TOf?— 

asm^s, a^^zsTOTORn ^tt^sr w >a&t 

a5?»9T tojjjt TOsia ^9!:'5 w srro 


'STTtsif^?! srmc^FTc^iS ^ sr^CTRa 4. f^. >9a 

( srafec's apiTOl TOIt TO ) TO5lT%t3TOTO 

( Bio-degredable) to 'siaT'^ f^TO 

aaTtsj jwca 5rT?r =ri i a?pitc^ ?n3ro5 ta, 

fem?fc'Sf'& 90%-aK cei5T tot tosiRkkotto 
(B io-degradable) TOtfT TOta sn i 'srtTOTO 
cata'S ii. fa. aa-aa towt a^w- 

f^f^Tura 'srjTafarsr tTOl%ra ^rwtanc^ ( PotT 
aic5nfe;sTOTO) aiaTOT totri cp^St i 
KIPP'S CSIC^ ^9f5 JTtfsP rsia 

fsfm isEp^raa ’T'® c^«t 2’®^ \ TOaa*^- 

'®icaf a’TTfa® afatroia* Rfro 

aro 1 

rmt^aj ^-af^sjryrpqrfe 

ar a^r. ®. fa. fa. (taf® afir=TOa 


(Builder) > 9 as fSpamr (Filler) ( wto caT%BT 5 i TOira asa-st ?fw a*Rf «aa< ^rotar ^ ^ ) ^rcirc? 
fafcKa'ft, carfroia ii pr a i l^ <g. rmfrota- aTaratfe ) rfftS 'Sfj5r?i ata tafiiw pea tot i fro aa ^ tost 
i^'iJTtfa) silear < siwa 'spjat® ® a^sf® ^ito ar*ita f^ron^ >3^ totpp area i <a^ 
afta^ aRST am i raifimia arsrcspt f^&mc'sft^ 'aaFsa aara ©arara—35% cacar 40% 

i 

swRsa ®*reft^ aata aw ^r^a a^m > 9 feT eara amta arcar i ^wa tot f^ at?T ga > 9 a? atata ptet 
acatPR to ar i f^Siac^p&a to batata am i a«?f at gca, <s^ waer ^f%taa arai 

* »<iar-a/v, awal <«?#, iW» “^aamT-viooes ■ 
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ftpnwr ^p3f^ =^5i 'snrafsr 

( «n5[#S^4t^P ®%PT ) 'Sf’ilW I ’S'^ 
f5p^ WT 5r??i—5R5f cgt^t R5I 'sfsf ts«c=i' srg? 
^fipitw "5® I 5gf®& =9sc?f ^351®!^ 

—’It®! 511® ^r’ln^Ti 'sfei'^ sn«51®f i ®5fT 

rat® «TTC®, ^C5P& 'Sf«r i^®®! ®si:® \ 

®ljsu®8, f®®® CK® 

yi® C®>^! I5T®C^ ?PRI I ^C®®s- 

®®® 'Binef ®®taPT mfSft® r®&T?r!W«# 

«fi^«f 5P?T ppfwT C9ft51 >a®T9i r?in® 

af®ft»®r ( ^jT®!^ wr\?T) t®®! ®r®f® i 

feti^jc'spg c®®® ®st9('>^»-cm9r?ns ®TpfT 

> 

5RI!® «I'f^4t® C®®f® IJT:®® 15!®®! VS 
®®® I f^'s?® a%flp®t r^®er®ts 'srf^c^^sft- 
®P®?r a®Tc® c®®! ®r® i >2^ 

vt®^t?Rs la®®! i®!ce^ ®®—f^R?r® ®®c?r 

®!i® ®f® c53Fi^ SIT snc I® 's:® ®m®ii:siT f®®w sjc® i 
a^®^8, ®T®®a®!® JSP®! ®®®!il 


'3f5r *rf3re*r!®c® ®i®!® 'sf®® i t®!?®! ^wr® 
®i9r c®f®c® ®!® ®fT®T® 3f«i ®®®‘ 

®!®! ®!f^'a ®® f^<®! ®!®®JH® ’SS^IS! 'a®C*T ®W9 

>5®® il®! C5P®!flra> JSC® <3^ I ®T®!C® >3®®®® ®® 
®!— 1 ®®®®!> ®T®R 4^ ®®^®® «T®!P3 rSW ®r® ®! 
a®!!:® ?iramt%w if® i 

c®®! ®n®s I®, ®^ 'oa 

®!^ ®! C®f®, ®!®IPI® <5®®!® -afS®rc®®si®^ wfe- 
®si®®® I !iJ!!^\a ’T!®!®a src® w®® 

w®fe® ? ®®i®eft! ’Tsa’as ‘‘^rs«!ac®® sr? 
«nc5 ■a^ ®;f%® ST®!®!® 1 

5PIOT^ f®@T®c^^^ w®® t®®!® caat ^a®®!® a!©®! 
®!C®5 ? ®! I ®®< ®t^f^ ajaifl® ®®®W f^RTrS'is 

^®!c®® afmaai®® '$i!i®! ®f®® ®®c® 'fw® t 

aja^sfi® ®®f®j® ai®!® c®a^ ®»c® ®T®if!® 
®®®i® ®®?p® I I®®® 'sra ansi® jfc® c^®f® 

®®!'3f« IfC® i 


f^^ssm ikfb<si 

•fT^* 


-aapiS ar^ ^ 

afoflj ^8f^H \s ai*^ wr®!!®® af^rc®!*!® ^sraaj 
a»aa, f5i?a a^n?!® 'sic®:®® ffe^si ®®c®® i 

a® f®^®!®r f®f%® {;j:^ 

®®nr cat^t®cif® t® f®%® gnat © a®\s ^ 

®K® c®c& a!?®!® yg®< ®a®!a ®s®f® a®t® 'sit®^ 
mw I ^T®'8 ®®c®in5® « gftat a»ac®® 

a?®®»a ac^t^at®®!® ^®® i f®r^ ®!®c®® aiai, 
®iaif!®, ®!®®!®®, f®ujac®rw^ ®®j a^%® 

fiJfijHi caStP® fsfc® af^ fe® ® 5 ® 'srs® ^pc® 

a®F!% arat a4®^ cac®* a® ift® ecac^' i ®!®t®® 
f® 1 %® P!f^ « 'a?® ®Wff%® is®? a® ^\s®i at^ 

® a® f^?® af®t®t»i® 'ar®a!®j 
®ta Pjvi^iiT)®! ®c® *# 1 ®® I f®twa a®® '®rc®®® 
f®^!*4t®! ar^t,® ®|*K»'ni^ ®^ ®®®!® assn ®®®i 
a’^it'ar® a®!;:^ ®r!r®R® 'atfSic®® gc ac g® i 

* £?5ia! SSS! C9I®, ?f9Rf!«T I 


rwcs 'ac®i:a® a!^ fac*5® <351!®!® f5P5 
jwc® ®’!®! ca m®ai:®® an?! ai® f® i 

a^^® m®! csR? ®®®r® a(a%^5 ai®%® ai®: 
a^ra i?T<sf!t®® ®'® ®ni5 i 'an® ^ca c®*! 

®®r®a®*f aiat >3 *H?a ifc®ti? 1%%® aisfif®® 
®®j at^ ^ 1 ®®%*® ai&c^ i ^ fa ®5 

a«a!® ^5f«:5a « ai^?!® ®fw cac®c^ ^is' ®tc® i 
> aarR ®i®a a®®! ®a vaapfi? © ^gsjrfg *ftf5f® 

a®!5r I 

f^'®''®®!ca® ®1% la-^ca® cmraaf oftf®i® 

f®*TCa®!fl9 ®^ at® afaatw c=ltEi 'swicte ®®c®^ 
iSica® a^ait a®® i ^n® ®iai ®i®j®?i 
^ fswcar ®T^r®ia! (Ginkgo BIbola). 
twi®tta® ®r®r^ a®t® f^t®cw fip ®®bi ^?ft 
*[fa^® f%!%a at® sf^atps® ®t«ff cat® mt i 
'flt atcg® vsa®®!® srtif^ ®!%®taT i aitacV ’?H 
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iqsRR m'S^Tsr <8 ^ tPfl?^ C^*I ^pvfivf?! ^tfe^?rT 

ftryn^ ’tj:^ sic^ nraq 
1 ® ^Sfic:? 3Err???I 5rc9f sifpf ^Tf&RI 

^ ?[T«9!:®'IT ^ 5[C5T -ai^TsI '35f^f« Slit I -S^ 

5iiw sfof ^T#r, >^5qnra 9it^ 51151 s(?fC5rsf 
315151 ’n'jn Rt<im, 'stst’irsn 

siTc^ 1 m'srf?^, >aPT5iT « 

>9^^ 5Pt«lT ^T51 I 'ErT^n CSfCl CPf?tq[^l, 

TJTjftfe, Pttf%fiK-i)?I C^lTgTf^^nil SfTW^l ST^fe ’?TE^ 

£!«r;i CPISJT 51151 I 3T»af% 

aPmt vs ^t?f, 

< 

vSii ^c®«ic5nsfTV5tc?i j^i5ic^' I 

<. 

sii^fl ?rv5'5nc=T ^1 ?<tv5 csic^f i 

31tf»r?I ^sfCVS'S f%f s3Tv 5 !;?icgs 

<TOi ^vji'5iTc^ 1 V5m 51WI «tTf^ 

:a§ ^l%5rtiq i vs^ aif^ 'jsif^is 

’iifei 5 j\ 5 cv^’stcv® I invs-^icsra 5(tp!$i4{35f csjr^ vsuf!^ 
^ '5i*fjacpi»r- 5j5t5it®g^ VS ^'ofig^ f5i5=^v5 

'si^rar ^5iv?a3T ^c<t i 

3T?«nt c^*f c’fciici 1 v^vsgrfw^itei >Tir5-' V5i?i 

^f«5irsi 3i5ft^i5t TOsit csfc^ :5i 1978 snc^ 
51?«tn fl:51 £1151 700 fS? 51V5 1 ^^'5111:1 

marg sn®©!'® atfe ^r^ijnT 800 :*yi^ 900 

’1511's wcv?c5 I V5jafi<^ vsncsig vg5T=n5i 100 csiii;^ 
200 ^f«*r cac^c!? I ■a^ *iif^ waw*! vs 

’i5?T5iti:®| C5i>^ ^f«*f carac^ I 51^1511®! a^ aifvr^ 

^?5in S1T5I 150 a?i 'srvji I ^vsintsTa^T m 

®i^£5i?r iweiT 5iti:5RT 5i^ vsfT5isn5r 51 : 511:5 

'5TUi5 5ic*nv3 srr^Fi® t&m^icsT 1 

31^151 CFt«n tsn:^ C5>^l5 vgtsf atsTl q 
iSPvstPf^ ^T5g1« 5ra5c5 5imc^ 5TIV5 I 5 f:?i csr 
51:5115 ®T ^ei !;;^t;q[ fpf^ ^ f^;qT sipff^ | 
ai? Wfe WfSl^Ilvjj ^ sft 551 ®t5i 
1^51 a^ 3r5 w®gfT5r ^l%cpf5i a^i? aiqt si^ii^e} 
*^S^?RC5 '5Rg^ 5T^ i:5|55P :?Tmi:JT^ '«'5 31:^15 I 

rarsp 

3ii;tji vj^tsiTtPfiT ai| a>ire^ 

*m:% V5r^5r 1 *1151 jgsswg =41v55f vs 

351:51 551 V5513 a^< ®T5 ^'S »^lirBf 


^51 3T'jj'5n^ a^ 5X5Hf 1 ^a^r^tsi >^v55i 

SECT'S an wsyscn i5T*f v^n cn^ 1 'st^mri 

5iTvsnT sitcn vma mf^cn 1 3rttim*f'2is 
^an'^fsti csicn* 'si'srsc^ (prcn^ srci? srf® 15-18 
fsiStel 1 fis^ fl?i:3rr;g: i$l9i c<»fl l vg-M^t? CSHP^ 
3Wjv^icsf anisf an< vs^tgi best's 

< 

^an vs 3tE«i^ fnfew >^1 a^fen mc«t avsreii ,grrs 
f%n sruns, an? ann ^^15151151 win vann^ cn^ 1 
nfn^ vsi^^e:^ winc^F neii ^51 vg-'sta *ffw 1 

a^ vgwm “ffw nfn^ ^fnnvsn »i%n ^«.3f, 
wntfen- a^nn vsisj^Esi afnntn nfecnn 315151 ESiiE^ 
a^ w^-win 3if^w 3<c5i ni5riw 1 n_^fn^ f2fnf5n<jf- 
witn vsni^ nn win! ^ninin rai5i « fncnni 1 
at 'scnn n^^nwi sn 5 i 3,200 f^fn ain* 
n^il 2551 tnss n'Sci, cnss5ns!:5i5t ®ac?i ai5i 1600 
fSpfn—2880 f^fn nn'® wnttn nin 'snjn'ssr 
an? 1,300 f^fn—1600 f?Ffn—nsi'ra ^nfin nm 
mn'sn nnrncn ■oii^n'sc^n ^ncnn vsinfisn mn 

vgnn; I nin n^cnn at am 

nitn fwcn^ at f win 3 Tf^'® n: 5 rj^ i '^rcn 
’fim nc 5 rci: 3 ffta ‘*s^<p” at ‘’J?g?n:nsn” nwi 
'siccw ^tn ni ^inn i 

9[fn^n fnfws w^wif^cnmi at 3?gnnf cmwn 

®nn fnfew n'^n^i mfS!C5t 5iii;:^n vg -9f ctin ^15 at 

*• <, 

3if^w w^wint^ nnm ensninin wni 1 w*!?! ncm f%is 

fnw'i^'S 3T3P51 I 3pafe pf%n 

t?5i?'Qn 3nni*ngi:n w^wifncnni at nnjnn 

tntwn ®nn an^ f^it ^n nnn n^cnEin 1 w n ifen 

at nncnn nft^w winin n^tcv^ wsiicmn vsinj 

agit w'lcnn ann nnwn 1 's'nnn 3nv?t*ngcn 

wnttm 3151 1700 5itt3 csfcn? at "flw 
*' <. 

wmimn 3Tgnn ni'S5itn 3i?gnnni 1 

3i3n«i.i5i cnm 51151 m w’TCFtn at ntlwn^^n* 

^nfB n5F^ j?:®! ninijiflnF cwrai a?? nv^p 'srniKiin 

^n 1 amtn ‘ttfe awissfin’ nf3TC5i ^ w^-win 

ES1C5F i?R ai^n fn«ji^ nvgn nvjn wcsim 

3ra}Tn ni'85ii nitn w -n cfen fntww 1 w-win 
*• < *• 

caicn* nfw vmRiT^n n^tn a-wren nintnn agn ®n^in 
nmew nwn j^nn fnan^tm 1 
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?pffc5T 'Ei^ ^ i sr^jj 13. 5. 85 
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»ifv ^*rtTR's 

'srt’nr 

srntT?*! "s^fFT^ 





320 

¥t?I CM 

329 


CT ntf^ ^ws ‘itCT so 
vitflW 

331 

324 

OSTif ^=8? fT'Q 

c^i^fsra sif¥TT?f 

334 


*f1w ’T'xTT? 

335 

326 

nfts(si 

f^iirrftsrt '=rt¥ 

337 




^'9i^ 

f53ii'8|jr c^Wn, <2mt« *^5, 
>fW5T, ®T«f5 

Bap’ll, '®t3, ^r’S'rt '5lt5t^, CJtt’l^T'? 

'5i’|tnt»(]T^[ 


^i:^t*fT>jm, '5r^rrf?^t‘< *fi. '»r^^ 
5c^rnTfjrt» H^W'nTf, 

f^c»f*5 r^tai, flMH iit5. s(Tn, 

?CT«fT?T?t c<iT’«ff«, 'st'sitm ^ttw»ntir 


1983-85 

; ^Tf»r»ft5l ’T'lTWfTrt, 

^” 3 ;, ^"ifjT’rriiti. 


^5ff5?(: ’aj^ 

5nwjT^«rrr^. 


^i: 800 

('«rt§ ^¥ 1 ) 




c^t’rttTtPf? fe¥t^i; 

f^si nfiwr 

f*T-23, ^ 

^fir^'psi-Tooope 
cifU ; 55-0660 


=!rr¥, ? 1 ^, Fctt- 

*flxm, c^ 5 ft, «rwt¥5rt¥ ^<n- 

*rtXJTf, 5t*r¥T C*R, '5*R JfW, Tiftw ^1 

¥*ntrR CT, ¥in, c®t»rm\ 

fftJFTM f^, "WW f5p?t^, ^rSTTW 

»r5r?wa[ *itvi, ^*rr 





5 I 5 | 8 ftsfil 




^tsitCW? Wl 


nfl[C5fc>‘( ?rr?.5it^r ^ g!3^ 

^tcw I -iit ’sr*s»t f^inr '=ft5=(?il '»iT^itc??f 

?s^r^ 's ’T*«rjl c‘^'‘cf f^rr$ 

c*ir? '«JT5?f^ I »iTi!ft5 iias-nfS;^ ^n^rl '®1T1 's 
3TTRr5T?[ 'sp^ni I 'siT5i5;siT^ ^T®i 

^T<£Tsfl? '^RT ^ 5(1 C^u 

I^•^.’P1^:!f?r '^sr «[Tc^5t i 5i:«f 

t^[«T 5( mft.'si 5rTf^i?[ ^JTR( 55^r9i'® m 
^?r«n:?t«n »r*r^^5r i 'BitFtl J(r5i^5it«!( f?i®t=[. 

5(T^«tTlT fk^u 

NCI I 9ff^i.fii^i’f^®r=['efiwT5r ’iTiiN 

iKsTtl %»t5[ *5Cit»rl %»TCi It*>.nt®tl1 « 

Jit%'®nr c>ril 'Sii’rrs i c^r^fc^fi 

f^«ft5r ifTf^'si ^fc^55(i ®t5r 's 

iiaTCin ftwT5r sTtiri ^cic^ i 

f^wT5( »rTf?i:'®i5 »(Tt5(i 

Jit«5|^ amT^T) ^^»fT5T itlftl f*(f«Jl 

f5rsstt5(5 fif^a fill mn 

%tlf¥ Itr® *TTf?'®J *fTt^ ^T5(H 

CW® *fTC5 I wfi'« 

'Brmtrifi -(Tiftt «:(*f iflp’f— 

iTii 1 


1985 Is31I^ fl»lC5(I iS¥S;5lV ^Cg»JCIl9iJ 

Cl .anil '5;|5t^ 4{f?rc;« itcii sfcii i 

'srfst^ itl 'STIC'® iiTil ^fciinti «5 
fllTClf^f^ CfC*(? ^CltsgST ICIC^e 51 I ’?cw^ft 

«(f^^1 >8 «tFtCI %5I5( ‘iJClT'd I '$!S4'E1 

‘siST'S! cai^ fi®t4*t ciTc^.l ^cfi »i ®'<j^ ^-t 
1*11 C®1T^;T t^CI C3T\<W9(C'4<f V '-5 

•sfRs^snSt fsf^ 1913 'S^fC’Jf I 

=^ciTw 'sjiiil ^ fi®T.tTi 'sjTiTC'fi 
f^ciir5r iifl'i 

i'«iti( c<r»[ laiJ fii >f*N^c&<r c's'si f^ci ecqcw i 

«(% JNtcsfi %3? '5rr’«ft3TC5(i ^c»f '« iis(?i^T?( 
^citi c*R 'sj^rfjj^ I 

'« f5r?,i9)-<f) 'sj pftci 'Si’ll c»fc'<p 

'srtRTti ^'siCTi ’^«t c'fitc'® I Cl ifTfi^'f 'sf^c'si ntc«f 
'e'®c«T's®Tci »?f^ci-aiTC?'3TI ^t'» C9(C^ I^fel ^«(TI 
^ fi«tit 'Q «iTi I iw cicnt iliftic^ra 

^tcf fi®TC5(?f if^T c^lcf cifeiTi «ciT®5f 'Bitc^ i 
Jfltr®! fl®T5r CF'SITI CICI^ 11=311 

IltlTl5ll ft® I^CI ! 'SlT’fffl frfC5(I CI^ 

’fT'?Csni iTlt '"(TlTcifl 9TT^^, ■Stiii, '5i?i(T?t^, 
89^5*51 »T*f5( I 







fwl «C»Rt 


jRPJ’iTRm '^CT \ 

5T^st^^ xft'eTi ofTl cf'siri f^T?r 'Bitf^r ^t?f^ 

c'yfsrrt ^«rj 

WlTsrtT 'SflT?— 

3T fn'®i f^'ST’ft? ^wc^’n It 

f-i-sFi c<ft9r ^s( '®'<ri »rt.ii'5 

^c?f ®TU5 ^\jf^JTT»{^nr»F i '»^tm «rai 
jr*ir«fTJ( s?f, cjf >1=^ ''tiftir irfTi 

CJP^ST 'Si^I ^IT® I 

’^TTafT^^a ^ '®rff^ ’■IMS 

‘’irarl^^ 5lfw 'S ^^t?T® 

c*rf^rsf^, <5«rrw *{;nF[:ef<r i 

-"rt^ ?[W5i ^«Tf^cin[ ’^'d 

I «rr=ft*T i 

'=sir5)tcif?i '=(’r?i fr^ ^ 

^srajcj^} <«f%¥n sTtmta '=rwc»nr 

•d^afji Ft^ I '5?t*r?n %& 

*rtl5f^n«F^' <ii«{^ '»?t5nn ^= 1 ^ ?T«rt 

^fironr f^t^i c*rlx^5 ^Tci '■i^tt? '®itf®^'5j- 
cifh’sr ^1^1 s( ?5XST f%| ^ ^ I <5rvftr5?r 

5p«ri ®t^ 5$ '®mc'® »rr^rtT?a fstc^t q[i} 

'sitiTg ^5rc®^ I ifNl 'BF^r^ ^ 

q-jfij® r^c*5% ^cn «rr<fi '®ir*rrctr?[ mzw f%? 
^tWTsfr BFTr®® JitSF?, 'SfT*lTr?3'e ^r*!^ '«lTC5, 

c?p^sT ’T’ftS’f '5fSf*ll«TJi 'srstr:^ ^t*id '?nc®?r ^Tcw ctsft, 
^<r«rr 'a firra 'si’if^® i C5¥ts? «?¥T? ^wT%f?r 
^csTf^PR,—“litcfs ’iJi?? '®*r^ 'srrc^, csp^ 
C5r^«f®T?r ^TTfiJ m ®TCf?r ^c*fi ca^^sf 

j^spT® FT5TC^?r f a^t? I” 

mi c>i^irr<r ’TT? 1 , wrcJiffiF5 cafdr, arc^jrr<( 

«rr>iT?t mm, «rr®i ^z^\ ^^ i 

«fil mJT c^ Jiirrwa lar® 

'sititdF ajT*! c^ ®1 ®Mlf w 

WlJTWt^® 1 C*fffe»r a'9a? (3^ 

W^® fut^ f^wwtr^ «nw« ^ccwft \ 


'»r-®(¥,-5irff®c§^a’ ^r® ‘c^dw »r-^w 

a»fr® %a^ «Fff?r^ wpz i ®1 ta^fsr wr^fsr f»if^ 

(JK^ ^»jaTfip» 45W I ^tldir attJWRtC^ 

<rcwt^ ^JtarfPB c^t>Tl^l8t® «Tf^ 

^ ®<d4Ta cvk ^ar«tf2?aF«i*i 1St5 «w.»n wza^ \ 
*iR’fit® dir?3r CT ^ «wr? ^f^*rT® c^w»r 
^aiT^ w ift'eTf? '©w ; fN 'ai ?nr, 

mmn w»r 

^T'eimt ^ 1 w 'tnn ap*Tarr®t® 

flwsr, Jit^t^ ^csreaa =htt st'Ssf' « 

fa'Ffd® wrf*!^ orr® 5n:a?«rr«:('f 

(Sfai'Q *nlSa%®T^ I srrsfTif^^'e 'BjTc^, ®t®l '9^ 
nca? fFf^® ^"itFTfi ?ic? ^n, ®t^®TrT 

®nn;®'8 I 

^TTf, Old^«rt ®f%i card® dd 

•Jidrft® w ■tiw nr? i 

<ad^T?r cfOTd end fndn ®ni?dta cfmnnr csra 
«ifdp®a'nana I dt^trfir nna cftnff cdfsi 

5T®lntrn nn« «r?f® n^apin? caTor m '5or 
ndn ^1 'str^ ^rrn ’W®, f^i ennn ^wfrna 
®Tr® dnnt®tm dn ^ar® ^® i «it?r ®ndPT5 dc®?n 
^f?r®? cndc< ntd ®r? df® dnst ®r?, 

drddfl enda «ff*i ffca nf^«t dar® tnorr? i 
® *ra f® cfdn n®i^ «fTc‘i c®*rn ®¥^1 ^ntJR ^ i 
cn^ na cnatndi^ it®c?a cfa®i arta ‘:(Bn ®ar® 
^6?1 fa I 

«itad»f f[a t^Mlma d f®i nat 
n1®®iaTi ®f»ica 'nfiftwa 'fn&l 

aai nr? i ®Tcdi fw n^’^Ta omr® dt d 
atdPfa Jrtr®T®rca m ^f?® i Bfiw: dfta 

60/70l8 dn*rt®T9T atr?; naa^^ cfcna evdf® 
dwa ^a «if®#® 1 a1%®t®ta ® cdr& 
fad®i5 dnd®m, ®t’e data nadar^ dftai 
(state grant) dai Fw \ daTwa OTw ®® ada 

d*PF «{f® aanca fa 'nairn fdti fca?, nat®1 ta* 
a® <fraa dna dfcf i n'or?^ c®t ®ai?i nted 
ft9Wa ^Wa acicf {Home for jPoandlinls) i 
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jcvin *[1*1*1 ^ *(f, ’itc® *(1 >111 'Sin *Rf 

ft^'s «iTt^ i. nin*n nrfwrrfw itm «!i^ »m 
niiwfni ntrs fnwifi's *rTf«cf 
*rtnr 'sin'e fnrpr i f%ntn 

5n^» srare cjprtani '»rrcw i 

'5H*ni ar^n -'jf fSnn itwn ^ar:*t?i n'd 
cn c^t ’»{%tn I ^rtfln oafn^an 

(Father Dadaien) Cipfln %*ren nnt»R I 

'sftnTc?? ’?!'$ «t^, 'srifs c>rni« ^ fnwn 
en'smi« '»ftn ’arr*RH fix's 

i^cn C81 diJf cf-encn cnic^rg «f?fi5?f <«’«? <ani5 
ntai nri 'tc® i «iin '’Rtnitfst wn 

cnBgtisni sjfis^s dintS'a ntJinT'stsT nl 

cn^TapT *n^, n*re»i'« *n I '®iTn wn. arm 


Public charity m nWncnn '?tnl 
•fftstfipsi *inst'5W9 'stni 

nninfl fnm*R cfn* *Hin'*Rfn 
t[TO« f%Ti 

cnn«fiff c»rfif firw fit *ft«Tnr, *tTc^ 

csTtt^ '®Tn STR wtsir® *rrtn ®w i ficTt^ 

'sren RoffR W's fifcnf^'sitf ^n<sFif^ 

m nlsR cnnR ar’PiH ’fm's fi!C«rf% i fiicn^pTJW 
ncsrftc®T*r—'«rRtc^rn tfinH 'ii’R^r cwrcnn'? fn^Ptn 
nmt w*rrajfif firw «tT*i«in 3{?{icffn ^ cfi^ 

m «cn 1 cTsmi ^'5nrft cnt^, 'siRn 

cm^n '5{CiR fifftn 'SfTtf I srRn nf? *0^^ can 

nmn nl trm, nfr ^ cnn ’fw «fgr *n n^—'sin 

atlnfR 'SfPinfni’f'STn 'si1l*Tt5nR fip ? 


[ '»rr*?*r cnm nfiifisn nrfl^ Rfimm ai^sveas ntnn n«!,^T?r t 20i»f ^fasr, 1921 ] 


erw afiffafiis® 

nwCTls[ST A\* 


'"iTFrt 9Tn hint's fintt 

nifipn’ran i ntnin catfn's, nfip's, «itni- 

fi't'® 'sfirsnTJ^t 'tm ■sfTfpf cacnf^*T 

'ntmfnTrn, cawff*T ■6*rrn an, anl^ ^aafii 
ninf^a ’■it^fitn' fnaln fa'fin 'acnl^fnln'si j 

iRTin 125 an 'atca a'^nttn al'al 
cifiaa ^am taaia at^fir 'Srttn i86l n’^*f 2al 'aart 
?ita afiatta *ri 3P51 ’wan i nfaasa ^aiacat^ 
'aw^ asraa Rfaftft fea*i i ^aaimf^ ffcan 
c¥Ra ^ai, caaTaaiaai i ana 
f'etatfw'e fn i an.«rta tafips a’^R a'EjfTa 
latactwa fiivtai 'aTwina Flare's area* i n1a*i^s« 
*»tf^caif, aiaifaam, aa-^iai atnlfaa afinrina 
%aa I aatcaa as fna attn 

firoraa ataa man >nax aar^a ^narfnas 
aar® ft ^ cacaia fipstaia afis man i aaa'^- 
^ «j^Ftaia ^Pracn fa^aT'sta 4aa atraa arsta 
oral ara 1 

* nfWi»i-70G0^^ , 


Ftaa^a aaia ®Tina ar^iTara ^f^nbiaa arrs 
at? I ^ (bnacaa ®Taf ntn ) entity "?iaTa 
atan ffa ni i ’©fnarcaa nrm 'af^caia nfaa^ ^ 
a® ma cnai'sn ni t -^Ta faara %t a^? ma 
ais nta, fna ma, «i®Ta mna ma i nfaatT^a *1 tf 
c^ca stmaiFffi, catataFa 

^ra ^ cma 1 cataraFa aaca^ ntal 
ami nfias®'sraa^tmaa 'srcat^rca fiffif® mra 
as aina ■afis ^ma ala's aaar®Ta tea "aican \ 
1870 I I32nt. 'aramt' #c&a atflc's fisfa 

®t'?l f^can I ctf^fiF® am cmtTa ^caa clave's 

5sf% m I ’wsa aTaw cana 'arapts nca avi nai 
ma «ta s[*a^a ^atcaa at'flc® aca arse's m i 
ffa ’tra atmna 'arma afi i acna cwna 
f^a cfm^ RartT? ma f^fir arm aRcaia aca ■afma 
fmafmaai <smRa apfli^ fasia* arm ^nriaa 
am ai mfen faemr cfIr aitlSa'« mrt^ mai 'ara'B 
maa I fiRsT? ai^rfiaj an ^aia atis-afiim '« 




' 2^0 


»rH «‘ikmu [ 


’5«SFTf*r nc? >it%®il!f®, c^ 

r’rcfr*ta jfw i f¥w <iic*i 

cw<Ba cn5{ ^insT’iT^ f ■;*! C2|%'® 

l ^C*T?( 5T**^:4 ‘flW, ^ 

C!f“f^BSt CJIW5 ‘-JTf^ST? a(^ ??C7 '*1^ ’t*rfC«ffl 
fijf® ai%i wt^ii wm 

«lfs5!;5T'6 187‘^ »5l%Tr? f^fsi C»P«iJT5lt3i 

1 1880 ^n*fs ft'srrwii *t^«ta?r 
CTcIhi^&K ( ^J!TW f^'i&T>im 5?C5T«f ) cw 
<i|f, «SI, *1^'T^r?I «lT»t I 

jfTf^c^r^ 'si'ijln^s ^c’«fitnt»rrtw?( *fTfffl^i 

«Ti5¥ c\ cir»t'9^9 

cntnTH c*!^ f^»r^C5? 'srtt»T^l fkm 
c«fiic®^t ^zm-'Sf sfif '« gfir 'sm»pfsrT'«Tfl 

c^ntm mcf{ *iifj«fR'0i 's ?jft5w?i r?tt« i 
«[?tr®»lTi[ C^l^gntrs?! 'S{1JTnJ<r!( 'OW ^|J!t9tsni 

*fr$ •<r^?>l}’ j^MH [li^T^ cfT&^fT© 

nfw '®lf?'S I f^ssrsf *f®? f^fil 

csjf^rs^ f^. 'Si. fftJT^ f^. citin' Nsf^ icH, 

5?Hf'l C^<J3151tai ■RsT^I ^C'5l I 

^f^»iBca[i^ ^051 c?wc??i nlf^c«f ^56f»rR|s'$ 

^sc’w, 'S(»fr«n^ ^561^*1 i 

'«t®rc® f^sfapit^ ’f?i’‘t'^l cif^ 1 

■> oirc^ «9^P nt'^l 

c^-m’Fi'sr? fiifiBai i fc»r 

f^csT's^JiT?r =5Wn'iini T^.'S. nff*?-!m fw 1832 
cnc'^^c?! BfT^W ST'S!! ^tSil I 

C'tV^iT 'Q tT*I 

>iT»f^! srrm^ I 3j?i- 

f^aT4lJ ^wi isinls ?fC^ '•aik \ \a 

^f^?Tci[ ^S'aT’i .«(T^1 >iW«9 

f^nif^rmcir f^®rst 3f«si i (fiVir:^'' 

f^. u9>i-f»f f (w «iim, ^fesr- 

f^'si «t®TiT 51'®I» . ’Sf'lfa® ^*iif*T<j.- ai?rii 3jf$iitj[ esfiir 
'fc sfismsi 'sct 'lirir <sTC!? i' 

f«i^f<<0i?iv c<^ts? ,1885 ^£iiT-fjr, 

1887 f®. f%.ft *Tf3 1 c*ik^s 

’1<lT?i i.ai^ f^BlX-nH f<^fJIif Jf^l C«tw «til 


^'sst? -so <?rtn sitis 
’q^cinr m ^f«^’f’5i'f?f’«[r«r«TOs c>pf^w»f 

'vT^t^Trr % <9’?i& c^ ’#mir ^ ■»fffH 

^ri'8?i I 1885 ^^rcnf a!if%;t5Rn l^mPrerroi?! 

Tn’iftfi «itc«f ^8 ’3T?ci6ii «nrart’ 

ajqif «f«cstm'®Tif «)Tcilf^ ^C55fi 





^■^FSBS ?ftlf 

^ar i ««i'^|5t« |fe«f *T9=0txini <af^ 
'"It?! ®t?!C®5 ■^?t3[«T?! 1 

ifl^W'eTire® fiiN “it*Tcs!?r ^f%?i sisfixirtwi 

‘®T?i’® 'sm' ^^t’s 

«(®R ^ 1 "! f?rt«It®?r sirfSC'S |fe*!. 

^r'SfcTS ^nTs^i! ®T«®K ^TCOS? n,(.^,, lit « 
fjf 'Si '=rt^ m i!^ 1 • 

1888 situi ?psT5l»T'»t«| «!t!5j9r'?tc^ 

ittc*w I "!Xf]S "iTsit».,fi^*r- 

’155'efn *!^ &t®ftf atctw fraPt 
«Rifi«{6« ^ ’TTftx'51 TOft c'mt? (m9[ %if 
^?[ 'Sircsif isTii 3r(,«r mi 

1 ^ftiBis?! ^trJt c«tfB4^ br«ml ( «i®ro» 
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f^ni lawar ^wft’sTir FTfft? c*Jtmi 'siw^ 

1889 ciafsTi®^ ^PTier f^nsti'n’ ’iTai 

250 §1^1 -sRlTfr JTf^Tfr '=l‘fIt*rC5??[ 

ncf i^tsR I cTr*fr®l nf ■sri cf'SKT^f 

‘S'?? 'Sf^rjtnt’F'St C5C7 ’Tff^l JE'&HTS 

f^9i% '^3 < 2 ff^ 3 lTr srr 5 ?l^ I cfi»i f«ta 5 r<^ 

'sr^r fjf I 

f^wtsr 5^T3 C3 »fmi 3?S{ '»?t5T%9R, ?[?5T5r?f "Si 

<SC^3TC3 ??C3 =?T3 1 f3®T^^ C?Wf 

4T^^IT?:«P ^?[T?1 ^rfwT^ I ntT^T^I 

‘siK i2i5rf«r 1 >8 iii'^«ri 

*lWaK*l 3''nt%SR 1 '$t^ fwrsT fiwT3 

‘‘fflc^n ’fC'S ff!rs ^ f3®t^l I 

3ifT3W^f -flfs 

331—?131t3R3 ^811^3 'a 3C33^, f»|i;« 33r!3i:i13 

iflnrTn ‘sfTfl fl®T 3313^3 ej^vin i cafiir's^ 

i2}C^ilt3 1894 »4'felT3f 33t351t3tt3 
’flHl '« ’fC333tir 3FT® 3:3 I ‘ST3C'25 3’TT3Jf f3aTW3 
'SiTf'f'Qsp '8 ?tC3335 I *r3Tf3'3 33333X3^ 
^13 ^?ti?1 f<3inr C3'l5T 8TC33313 3T^J 33ii 3S3C^ I ^3 

'«113SC«T3 ^C3Tnt3JTni3 «rcl>lT3 1916 ’i#TC3t 92* 

=?T3|STrs C3TC'® ( 3^3TC3 ^115^ ) 

t3aT3 ^c«T8f ^31 cafin®^ c«fC3! 

^33T3 >if^3 3C3 33«f%1l‘3 ftafiT 
«33 'iTjif'® '=13jm «Tf 3^33 I 

’SF3‘»t3 '"[‘Bi? ¥[133313 nC® \ '*t 3 ^ 

cspfi:^ ¥fr® '®r3'^3 31^13 cnltl, 

r^®T *3^ C¥Tt^ ^813:35 3T3T3f^''P ¥1133313 3r3l 'STfS 
3131:3 1 'St3 3f^t.mt3's;5f'<T?'^sij aif^'3 
'$13^3 33t3'3 ’rf^'® (Indian Chemical Society) 
3T3 ^305 The Journal of the Indian Chemical 
Society. 1935 ^TC3f ''^13 '8 ¥raT3C^ Vs>t3€t3 

f3®t4 *T?3T3 ^f3f^ (Indian Science News Asso¬ 
ciation 31^® ^ »S33 4133 51^3-1% 33 1 5131^, 

■'Brf‘^l3®1 « '3S|t«#tf^^ f3®1CH3 '®3JTfif 

Jf. Sf JI3«T'®1T3 3TT3t3l33 3131 4551333 3t.'?1 

3fC3 K*n:^ 3113^ 'S'S 3Tsi5t3 3133 
3tf3^ '3f«3Fl I nt*BT3®J3 3T'»rr3C33 3T31 3*1733 3C3 

f ?3S ^ ^9 1904 «i^TC3f f^f3 m‘\ 3C34 

33 371^53131 33T33f3Cir3 «fn>13 I ^1^3 

3l3tt3fJ3 f^f33)T«T3«f»t3 4(33 3«J93 


3*f»I3t'5l f33f33)t»1333 f331I3 f3l31« 313 

1912 ^U3f I 

*51375 3l3l3f3^ f»l|} «f®lT3 73*75 45^51 Big 3^4 
3f3?3 I C<2(r3l*5^ 373T® 3*1® 3313 333 '*13 3131 
ffsr gi^t. <511313 313^13 C3n*5 I ‘5^3113 '*13^- 
<33^3 '3^ fiPf <633 45^ 4(3l^ f3C3 

nfHl 5t®1c® 31C®3 I C"I13 ®C3, ^3^ 313 

3f^3 800 ^31 3r^'3 3C3f|5T I &131 1333 f3C®3 
313175^ 1893 «{^U® C33«T C^f^jl® 3133 vS^iS 
3133131 C31C5I3 I 3l3l *51375 3>n33 fttlH 3711 
4(33 4JtBll I 1901 «j'^l73 1/^ 4lf4(9r C3'l3 «(f%*l3 
f^3ii3 >53 313 53 c3^5r c^f^n^T ‘9S 3n’i1if5f^i53'rr5i 
<831*^3 f®i: I 1905 ’i'^TTg 3351 ’fT33l31 ^rir «tTi:3 
3lf33^l3 1 1920 «i^1I3f ¥rrl33lf5l*5 ®T33131 
3lf335'?3 1 «f*5h33 3^3 3ItC3®l3 3C3 

■STflll^S %9i3 31W333 331 I 1937 ^^¥(133313 

^ ‘1813 4(^355 13316 C33C3&Tf3’ 3133 C3«f3 
0313^11333 13®“? ¥fr:<(^3T¥n3 4lf%^® I 6l^- 
13313^, 3*113^3 3Hn5ft ^333?3 3*(l3i, '?l33ft & 
333313^^ 333 C^l3 ^3'*fC«t *S(l6l^3?333 -SWln^ 
#13333 l33fl'555['?1 ‘S^ 4{36%1 I C333 3§ll3 '891*^3, 
3l33l«1 C3ln 'S31#3, 0333 <1131333 '63l#3, 0333 
^3 03f^3‘33, <5333 '37^3 3v'^l3 333 f«f3 f^333, 
3n3l3 03313 33’31 ^3 3313 ®3r I 033 3333 
¥fl1^3 63313 I^KI#! ^fe3H I ^13 '3f»3*5 ^331— 
03333 3® 3® ^S'? 333lft3 33® 6331 ^1®® 'S 

03313 '«133[13 4jr'53l333 3l3l I 

'8 < 5 t 33*53 ^ 1^13 3333 3 lC 3 J^ *®13 ®t« 
1 ii 3 '«(?{ 3 l 3 I ® 13 ® 03 < 531^3 13*14 6613 '«f 5 (^ '^331 
515*1 3 ' 33 %, 633 , 3313 , 331 *^ 3 ^, 4 l 3 l ®4 

«l^?r® 4 l 3 *t 3 ? 3 ' 333 r 4 03 C* 11 C^ *|^ 5 fe 33 <333 ^ 1*5331 
f 3033 f 33 lC 3 333 l 3 ®gr 4 C?; 56 S *i 63 s 3 <S 34 I 
t\n 304331 3^3 30^^13 3 l 3 aR 303 35 f 333 8 ^'Sil'IJ 
3 l*^^ 1 n 0303 13 « 1 C 43 1 ^« '® 3 Jtff 3 ’'.«J^ 303 ‘f 3*5 
3313043 tf® 3 T 3 ’ (History of Hindu Chemistry) 
4104 ^ 3 '« «(®13 3034 I 4(34 3-0 4 ( 31 ^^^ 1902 
« 5 j 5 ^tO® <S 3 V 14 *S 13 3 'Q « 3 Tft 35 33 
' 5 W 313 ® 3[1 0303 4 (lft 4 ^ 130*53 •![« 4 lT 3 C ¥(\3033 
^ 43 ’«ST 3 *ST 3 <S 3 ' 3 t 43 t 4 3 l 1 ^ t 3131 133 ®143 
'® 130 * 5 ^ 4(34 ^ 1*5 ^13 503 flt 3 <S 3 * 1 ?C 3 ^ 
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»it«^ »t5i 'e 


'swtitn? ^4 J C4C4 

45 fsHIHST, 45 ®1T^T5 

f^wt^cf 5 «rTsd f5«T I 

«rr6f< «R3r6« aft^ir fesfJi i 

,«r5T5 H^5TW Mu %*ril I 45 «(4^ >6 

4'f «T4 fsf^ 5'®^ >«4l»r 4nC5S! » 1910 «4'^tl4f 

4Tar5ItftC® 45’fTf5®I ’(CWit «1926 

^^1X4? f^f4S[ 45 f4'55 »lf^»r^4 3T®T4f® f5»TTC4 
f4Tt4 4t54 JlffST^T^ 4«^I4 *im f444 I 

®C4 |t.4t^C5 ifC54TC4 4W'si ^VS C4fn 44W f4^4 
- ®T4i f54rt4 W1 4c*r f®fir iicsr <fws^ i ^T4 

4TC5 '»lT«r'^ % WTsft’^sj, C4T5^4 f®fit 

^41 54l®5l I f^’fl « 4la^9 5C4I 5T444 5lT»fC514 
'8 f45-4lf45ri 514 45*^ *lf4*555 I 
^fFT<K54^^f4«T5tf5CfR 51. f^f5 f5C^5 5T«- 
4'^5n, srt5r4t<flf54, 5f^4lt<a4 *354 I '»r4®?T4 

‘45^415415 f^WT5 c4T’f C4415 *44 '> 4l^^ 

<S5f? 4C4 ’®(T4fr45 41^W C5C55 ’rT4t44®TC4 1 

'»rit4?r «rn 54 i%l5 ■'5®t44ns 51 ®, 55 - 

55/1*1 (2lt®#r5,1E5-4t55, ^f®4T5 C5f45n5 C5T5l^ 
'S 5f54T®1 f45f4¥tfre4 f.T5 414 C5C541 1921 
^^JC414 54 f®f4 f44[f4'SH4 C4r4 '*14 '»l4fm 4l54lX54 
mw c:4®4 <55*1 4C45 f4 I '®«:4 45T44 f4®lX5 
?rC44*rr|f44 41451 '5115 I 1Sl4 fl|tf4®4lI55 5l«f4 
51541*1 5?4f55 1 80,000 fel41 I 1922 4151^X44 

41X4 5X4441 *34514 f 1X44'SW .O.OCO §141 <44? 1936 
e[^lX4r 544 '415X414 5X4T5T»0T4 4lX4 'Q 

^ff44Il4 5X44*11 t|45TX44 m 10,CO0 §141 f44- 
44)154X4 ?T4 -4X44 1 £4144115 X5T51^|54 ^ f45lX«t4 

ara «il44T5°^4 4551414 §141 Cf4 I Cir54)p 554l4% 
415^ C441C4 ^5 5X54 C5X4 ftX4%54—'444 '®Itf4 
f4l5^ 5§1 4f4, 444 f44itX44 44J f?41 Cf5l4^ C541 
4f4l’ <4^ x;f5X54lt ^*14 ^4X44 ^5 45, 54'® 4X54 
C(£l4*l1 ^^5 I 1921 «5[%X4 4(4444 54X5 £414^4 
£541 £?f I 'Jf/n^rt *lf4554 4X4, 544141 5T5fC4J4 
C4T4 4X4145)^ 441® 41 £*tX4 C?54t3fl4 4TXf 515T4I 
«1541 4|am|te54l5l 55T4)i44X«l '*TC4 515141 4X4 / 


136®4 4^. 65-95 5Viri1 

1922 ^^tC4 ^4X4 554151 43)14 4^ ,5t«ft4 

51514 4l’?C44 5lX5 <4X5 5l'?t4 f4'4l5 « '5&5 

'4(15C44 5® I '*14^ £4'5X4 C5f44 555) 55 « 545^ 
<54f5r® 5X4 £455 f4f54 4f5^ 5fiR 4X4 I '*14 f4#1, 
'514^441,5554415144X5414 54T 5tf«4 4544 

5lX*f £5541^4 ®I15 « >^X474 5X4 flfv® 4C4fl5 I 
lt31 '?i’§fX4 54*33i 5^4 ^*i 4®14 f45 5*4 C5l4 
'4f®'a® 54 «94? 'Srff 4 55* lf5 54 I '51511X5X44 
?nr5 ®44‘ 5'54 454 I '554' 54*14, f®f4 ‘«X5 

51?1X54 54 ST^ 45ni:'*4 5lX5, C4'f4 '55*1 44X54 3)1*1- 
41x54 I f^X5 4fN5t4 |44X54 f445l54f%®1 '« ^®14 
55 5lf^ I 54f^44 41CW f®fi( £454 f5X54 
'SjvSl^, C®5f4 551X5 £4 54 '5411514, *5f46l4, 5X'4r4 

'51X5 ®14 f44C4 '5T#t44 f5X54 5^.«lft I ^if^X'S?, 
n4tff4l, 4l5jf44t5, 4T?if4B14, ^^IWl r®4 
f44X5 *14 «ff®4Tf f55 ^4 3)4? 4X^4 I 

'5411441,5X44*11, 55T5X54T4 5X4J'8 41C5J '5^14® 
5lf5®J^r® 44!4tX5 5lf5®I 514414 544r5® 5X4f55 I 
C^§X54 f4alX4 *45tf5® 4414 4511890 sf^X^ «f4Tj5® 
5X4f^ '*14 4f§® ‘545 «rl% f4Wl4’ ) ^ 4X'S «4T^4® 
Life and Experiences of a Bengali Chemist’ '*14^ 
'5l4l6f4® I <Sit 5‘t4fr 31X5 1*14 5lf5f®14 'S .^f®5lf54 
WtX44 5f4'54 5l'S4l 4l4 I 4514X44 ^f®5l5 £®1 

*14 314 ^44 #rf® I 5515, 5lf^I, ^f®5l5, <1144- 
Bf4®, ft®, f5'4l, f4»l4 d'lf® f44X4 45 4F4l '8 4’?'®! 
'3f®4r4lX4 41 «4l^, 4'^4'?1, ®T4®45, 454l?l, 4l45l 
3145 4t4l 5f^4l4 «4lf5® 5X4X5 I *14 41551 4F4l 
'Q 4''5'®1 31451^® 4^X4 ^ 4'«® -sr^Tf^® 5X4l55 I 
^?4T#IC® 4f§® *3®4-*3l%4l®f5 '*14 «ff®®t4 '514 
'54t5 ff 4 I 

31^ 55 5f45X4 5ll.l1 ^41X541 "5X5 

441 4l'?(5®1 5t® I '5m^ir4 3)C4HI 5X4/ 45, ^4 4® 
5T5 ® 51®5T 5'^51414X*I4 *314 '54'« ® f^l§ 5lX'if4 
5X4/ fw*t4 I 31^ 5l®Jl% 5t5t4 55/.'5145 ®44 
#14X44 C54 4454 4®^ 444 I 

51^X4 *14. #i44fl5 f4X® 4l4 1944 '^'41X54 

1^ 5(4 I 





IN WT (wrsmr (gcnos) ^ I c’^’f 
latJTOi ftR (gene) -wfe I fiR itOT? ^t\m 
^ Ts»t'»t?’*Ri'R I «?rsfCf^ ’rf^ 

c^ fm—>> c^fr?!! c^ ^Trs 

'srrr^ 3^ ^Vf »r5 capTcrrcafTsf i Trf% c^Tw 

c?vt ^ ^ > cJFfrJTlwnj^rfl Jfs’Sfii 's »fiR-fwt’r 
<ii3^ t93f i?tw?r *53? *5^ I ^ tRR *r® 

f%5r ^3?1 ’UTit? 3ir5i c^«f '<:^ 

*53? *53pj5 capTC^ltrsFR l <5'©C*I1 <5^{ *5 (DN A— 

decxnibonucleic acid—f® '*sif% 1^nrf3Ff^3P 

'siTtf^TS) 'srq. <P5 f3TT?[, f5r3pfii^ ^t?( '»rrrf»f 

3ji I cf’<[r® 'srtin^ 3ifcBTff, ^1 cn^t^r^r 

5'®, < 2 ff^ «fcii «ii?r ‘<rfi^ 

3Ji spa^ ^^T?r 1%Jr-3T?^ji&i ^pc^r c3pt^ «rt% 
^nc?f I '3rTf% c¥Tc^ c?Tl 3iTi *531^ <sf 5 t 5 
C3?tn=if *5^ ^Tft5ffr! 

3rtfp( If nT9*(t5i3T ts?? «rR lo 

'“iti’f I cifr? fsR 3rf*TT^t^, 

^rf^irft C 15 I 1 3R:?r '»rrifr^ t c«[c^ c^r 

c«ft5F c^ csnr, c^r or '«ft?^ i c«^ «fr®T^ 

ICr? ^Tf C»fC^ n»tsr, <53tiiT «fT^ 5t^ = 8 |rW, 3{T? 

¥5[JT I 

3^ fvq *(%? I ^1 c^rc? 

c^'eirf^r ^nr^sT c?ic? i 

t53isli» c^rR '53?&i mti[ft3F 

^ 3RCS(T5^ ^5% '5?t® ?tfr I C5l^ IRIR^ 

^? 11^1 3FM ^ Stff «53r? *53?&1 tsFCn gf%Fir ffr'S 
pfRi tR *ac^Tfw «raT c^TTw ) 

c3T«mR, c»i^ *fr?nr o[ 

^W5 «ft3R:3i ^ <Si' ^«*rR \ 

i®f^ fifa; vfl3?(& C^tfeaf Rf I 

^-m«Rr ^t5T53? (3iri *5iwt^) 3iRi f3Tt%fl firJt- 
«5« ni«a (ni c»riM ’F?r»r ntni * 53 ? 
'5=Wl^»IF? ^ 1 !:T Tl 3Tf3rffT3?3Ftfr *a»(«(lt^- 

*5^ ♦tl^ jiTi ^r® tsar *5 '■riT’r om 


fsif?^ 3TOr cif6Tl '8rf9nt'OC5H.3?ti?F5 pftw ( restriction 
enzymes ) i 'sraj ^«r? tflqwt ^ si' et etl ’*rtil3r ws j «rtt-!r 
wj 31-*# <«iJR l^ron l^roii 

*iiar <5-CT c«m?1 sTTfrTT® ntw ( DNA-ligase) I ^- 
W'nr *5iwr^3r f?CT f% *5-^ ^*15 < 5 ^ bp- 
3?r3R^^ ^C5T fir:f'9r»n pr (recombined 

genes ) I 

<5^ PR® ■^:3T*s^f^ P C®f^® 'ST’f 

*53?i5 *fre?1ej (bacteria)-® (plasmid -® I 

trrtnf^ PT c?1^ ft’?ST'e®W '»t«II®Twfi® (non- 
essential) 1% *53? *5—®tC®i C®1*1® '5R-ft«ft?!® C^TR® 
f^T®® tatJnrR 'Sl®'^ I 15®T^ fiR-*5® 

3rR^i ?r t3if^ *5® ^ 3(®T® n® 

<53?f5 ®T®®R1 ®tf®l® C¥C*T—*S3Fi5 ®T’rf®f®®i WT5®T®1, 
^^!}fe® f®®® hsf® ®^® 'rre®' 
c«iTfew—®-t® ®^ 3ac® iSiim^ f®rp 

fsRfe I 

*5®^ %ft®®*i f?^ I fRtgrsi «mr bsf® 

3F®i® orfe® ®i! ^ar®(f»rt®® ®t#®^ f^»t® 

^ ftwl*!® sfimf®®-*5® cwtFi *Ttf*re® fwR 
ft'^Tt® C3FTCP f®®® ®®af^3^5? bsf® ws 
JTtewf®® fC® S(T?C®—fr«ftgi5 c®at ®®a[ 
nt®-)® ®T®Tr®l I 'sff® ^"eif® *5® «Ttar <^5r ir® 

‘1'^r® ®r®^T® ®®1 1[c®i:^ I (spectros¬ 
copy)-® ®t?(t®® ^J®R 1iR-*il® »)f^^. fii^i'sT 

^tJlTJri ®i®l ®T® 1 f®®r4^i ®®® ft®T5i® >«c®T 
«t® '5|^<T *5®^ fN ^^® 

an:®t^ ®si:® «^c®‘ p®rr® ®i®l * 5 ®^ ®fc®T 
sTfsfp® ^i®riT f^iifs® ®c®i ® ®®wr ^ ^c® 
<i^Tc®a{ I '5it®'s *a®^i f®®fe *»rtcf 1 c^fr c®r ^re®®® 
c3fr fv® t®tp ®tcw ®aif*i® ®13Rf?f^T® ®i®m 
®i:®®?®, np fw®r® c®tn ®fc® cir«®i ^c®c? ?f(T®f^- 
* 5 ® jrrw I 

*ilt®Ti:® C® (HeTt, ®rr®®Tan ^ PT, ^fe® 
<3®f?>prr®® ts®* 3pr® i f®®if^® f®, 

®Rt® ®1r^—C®^ JTt’T tflRf^ <5®? ®f%®T’f« fail's I 


y[ >r*WTtPr C®irf5TJt, 3?f>W1®1-70Cf073 



274 


'3=1^ 'e imU- [ 38^*f Bn-9n »rt^l 


'/iV 'Tsrc^? c’T '«lff 

■'i *1 g I 

4i'>(1 5f4l I I 

T5t«tc=T{5jr () c?rf?ttc^ <3 'S^'f 

iFir ciT«f^ I c?rT% wcT *f% ^sr'^jfSrcirj 

^ c^rtf ?i ^ait*iTr (nit^rf^JT) «!%— 

6(t^ ^1 ’5*Fir 'strinr 's^amv 
■>f^^ I -giTrc^f5>i c?ii% >r!.*fji ’Tf^rw i c^ 3^;^ 
®«<?!fi:-'f' «t!fim cjf'STi ??, ^tcfr?r 35*.«f,i ^sT5(t55[®i5p 
«n?r I I 'srr?r'9—w 

JiT§n:5t^ ’T’qt^ W's 

fsrf'® 5??r, ^?r »ffrt?r c^ftsr isi^i 
C'arf^vr ’sn:i^4' "fflr?i f%=?in «ff%- 
f^^t'ei^iri f^c»iwtt^ ^JT^fsTiT f^fcsr 

^^?r?irsr f^f«faF5i 'sr?!® ^tfs^ c?«n ?nir, f%i C5rf?p?r 
f4?S'T cm !?tC3|»[t^ I 

'S(tr*rf^^ 1% us;? t<l frecom- 

bjnant DNA technique) Eli Lilly & Co i^tC3( 

^Tstl 'TOCf ^T? ^rtsi Cf'SiBl 

( Humilin ) I f^®T5|1?!l 3IU <ii| 

tsf’^f^csT <Tf«ii ^sf“si:f3Tw?j orr^^OTi 

c?'Sin ^ctrf—fTBi'tii msf ^ ^c?r mMZ% 

*ltS;C9?f C? 

I fnar c?fr?N «i1%fqnii 

^4T?[ 3r«mjn w^r, '?f^»fi Jft4 O’?, sftifwr 

f»fjrr?r c^fSf 'sif^'S 

^rwT^tt’r fBr I 'SI ^fsl c»!^ '«(«ift vt^i'S 

^srqT^ft^gTC^'¥3? J i5«fSf'51^® fR 

' «!?fTT‘*l^ C«(W ^'Sf% |5^’5[f*IC^?r RC3F '5(R^ c^f»! I 

»lflC?l^ C'SI 3ir?;R?l 'Sl??sn 

^ar'Sff^ ^'Sf^ 3pT?iTW"^'5rff ’fTr«r 

'«f£i?n 'I 

ifTSlC^' 3rf?t3(T 

ftwtrc^fpp^^sfr isw 'eftf—-^1 Tf«rtR f^jip ^ i 

'®{4® taOiW ^ I «ltt4l '»IR^ 'S^4 

«ft«rrR cpt^rm '■R:'»r*Frf 'sitcf 9^1 

I ‘S^PJR 

'‘1‘j. tsr5Tfc^'?^3Tf^'«-’'»iTif ^msiPwr ■jftrs 

'■m ni^tc«i 1 'snRC4f5 *rr® 'sT^T’t 


?r?aRr«i*r!r ■iftR «(»rJi «i1%Rt<r ^v$ c'sIist i 
«ft'5J^1 '^it^ 'sr^^RjptR I 'St? Rr*? r43fi*ig 4;?t'5 
»l'9S—??5:‘S <w? OtR I artl'F^’? '«f?'lit? 't? 

»r* ?3fl's i^c's «it£? I f^'i 'JtR3F c?rr% '*rcj??F >nrc*nj 
t%1%«,3Tt? «rc® 'srRv ???sT? i 

's f%-55it9 ?siR»FtR, ?fm anrtR, ’ *if%cf5 
fS^tc?, 3ft«rr5't 3rff 

a'?f« RtR ?I?^ ??R f? «til 

5f ?f ’Tt'aTt cnc^ 1 'c?T?l? ^ '351'5 

C?rr<^H ’ft'8?1 ?tR ? f?wT5ft?1 '5t?cf!r, 

'st^?r c?c^ ?1 c?t3r ^a[§t?mjr ffc? ^t? 
'fBf^’^jri C3T IT? c?Tc?f? ?i fsf%'3,iTi '^t's 

ir«? I 'Si, -SI'S ciflTf? ? 

f® <j!)q 19 ’^iT:iT-sC?T'5'a[ 's?tTj*T ^S'S ??£?? 

?t? #fiTl, Cif C5^1 H57C5 I 
??5 '5TTR, tm iTt3?JC?I n'^f'SC'S 

?>fr57 c?r3p ^TT'stin?!^ ^^r^Tiicq^sT bsf? 

I 'ii?TciT f?®Tii '«TT?r'8 iii?f ?in 

^'^m-\ 1 '!?£? fiRR ?t«?1 

^ ijT^R? 1 Ilf CFt^rT^-iil? ^C® (yeast) 

?^1 ^ I '»rr?'e 'ii?i?5TlS ^tssT I 

f«'$? iT^CftSfR? ¥C5T c? 

^tt?!t¥?5T fe'sf? !f£6S, Cirfel r?** C^TR? fs'SCTI ^1 
c?i:^ c^-fiiT&t? c®f ^r? c?f?£? 'sitiiR '$T? ^t?- 
nri:"!? 'srTfT? (iJiecjia)&tC'S I C^sfffT^ 

(E. coliy] frsrr?i&tR^ fif? Bft® Irwin'S: c?i^ 
CST'STt^] ^ CIPTR? fs^R^ ?1t? 
cirti c?srf srr^?? ?t^R c?1%? 'sitiic's ntr? sn i 
c?1?tflTttC?? '«?T??*I^ ir%? fiR5 5 ?, uq? 

'STC^ IT?? 'ftwrfj? C^t?ls CSCS ?t? ?l ^ ?T?T 
'5?? ftSftlj 'e 1%*( ?tc^ «9IR-R~- 

'St? C?l?! '«s(T?t? f?®% ^&Tf£W 

'STintfi ?c? fiic^ I c?»iT? <4^1 ®rr?’ f?^t? 

^11—cfR t=i^T?w?5r Rfk? 

?c»i ir?Tirt? nt'QTi ttc^ i 

4q ^il siC?f«Tt»rt9 C<(C^'STTi ^?WR 

M? m iw? ?[CTai-'»rr?(rRr cm 

cifiCWfR,ciT^ I ^rmi%?®TRX«RR ^?rs t? 

5rrc»T '«mt»r«tf% (ductbss ^knd) cm t 
J??CTT51^f? •n?C*T TO ^ fCt 
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1985 3 

’frc=¥ t cfr^ciip ciif&w«Ttir ’iR c?'a^i 

^ti, ^c»r fi'f*i's '«rf®tf4^'«Tc’? i 

vroft^tt sri, 

22 9^ fSrw i ^ »rnr f» 

i«%in c^ c^ «5ri b5f% OT5, 

fm 1 'stfli 9n ^or Tr9ci i 

^t?r8 f^Ffffa[ jrant •rfin:^ nc’r^'Tt? ^*ttw 
’T tFTt f5«rrfr5('stc^ ^ CM^ «fTCff c?, 

«faFTtf c?r9 '6^ c^i ^c*tTJl nt-eTI 
'«1 TTsrf^^ I 

C^ 'e^r^ (growth hr>rn,one) ■lTl3:3?i'#tT 

'»;T?’9 ^Tw «Trcn I irt^ '®Ti?9 

c^*m ^ bsf^'s <4^ ^?[, ^ini 

nw \ cnc*T *t<tc?r 

«?■ ^T’tr® cstISjt f^nTc^ ’Ttirf’^1 9Vf 1 
*5 «c«i?r cirTt?r ^*T?r'e ^ ^?[ciTf^ ffci f5f5F<.3rl ^c?i 
'STST ^ nmi csfcf I '3W f W5 c^rft JTfarfT »rrw i 
^^T?f ’fSTCfi^, «ntf 

^<TFPTfl3i «3’rR1 c?Fr^ 

^ fsr—'yf^ ^wl sn i - 

's^t^fti^ 

^^rfsr ^?r5 5i*i7 sfTt’f wft, *ff?i*rR«('Q 
<ir'8^1 ^in 'P I •f^l Tfsp t5 uu 

(TPA)-? I ?*T1 'SfSfT® 

^9 ^t*T 'a ^’Tip:»r ?fti tfjcsr uajjt!!?! 

<f?i’?T?r vf I ft«T*r ?»!i tr*)^ '=fiCTf?wi 

f?w ^?1 i '«5«fl5?r 

«rraf^ «rT*i, 

c<Ftm c«fr^ i *(T'851 ^ 

*fft*rrti I 

c^fii nlT’in'i nT'Q'81 c^r® '»ia 

n^JCf I 

•pwi?^ *(mi c?rm w® '6^1 fnorR 

(Wtf ^ '®fW. 12 ^1'9tWl C’^r® ’Tll? I 

'ii'Rir«Rj (XT? <rtc^ ^ am <x1x i 

5W« wT«*f« I laSl nfl^i ^ 

cf^ ifCT *(n;>is.5% bsfl «qt i^iXTsr cxm 

*rc^ ^1 <> t»tm TtTx ®Twv *(riF f^9tn«r 

ftsn? 

'■mre ^?il (Xir® mcir, ftwrwrr? 


^a( 'B(T«I«1 pr^FC« 'IR’I, »pc»t '^W C^T*T %*t^ 

Jin>f- c«rrfes( 5?[u i 

5ftu3T?r ^1? t 

® T^r '®lf^ <« ’«l^® stT'.’I ^‘i^t‘|5l— 

"ilC^TR 'srf^^sT "•T’PST '’ftfsni' Tl 55[f^5 ^rr^JT— 
frT*r'« i 

15 'ajt% ’fT^JT?!^ 5T1 C3?3, 5fTi:^?r C^tC^?( f%'*( 

«f«f ^SJ51 ¥*T 'S «fn'0'1, 

5^-^ TTf^c’j fire® nm i ’^wi catiec^? 

®Tsf 'e^t^T’F ^Tr®r?r c^'Qti ^itix c®ntT5T-’5f*i^i®, 

’Fife, iT^rr^ ’FI ^ifeF ?pf5 'S BTf^?1 I 

fell JT<.»{feF ^TFf^r iSjeFtl^TF fFPtCitF fFT(FFSF 
fy»f« 'snxnl ?r® ’FitF I lafel =F'SF CF, 
f*IC«fa[ hsfa 5»ieF—CF&1 cZTTff®^ nitwu ^:TfV<Ft1§ I 

4^fsife f^e"iF Fsr'TF fl«ft'{ nt«(F 5Pt{5nr c®st 
I g^f? iat®tc^ C®OTF ^'('Qcsn (.m >5'Fil4TF 
(xfe <Ffi?rr‘l c®9r *11®?! fIcf i ^^cFRn 

C®»Tt’Fl"^r43 C®C5T5 ’^‘TFJCsrl CSC® ‘?T®Tr®® 5TC'-F C®<?l 

C®Tn1 m esesr SF f®®CSSt"S ®cs j^feCF c?f sifi®®?— 
®TS*Rr c®fffsfe® iTFS«f«T css ®or isc^r ®tf esc® 
'STfStS fef^l C®*! sis I C®1*St#t ®T®C^ uqs-f 'il®i>1 
Sl^'IS ®S1 CS&1 SSS®CSS SCFf fsfscs fs’CS t’^ce sr®c®, 

®*S feSTS ®SC® I ®1^s SSJf ^fecs Ctf^8®1 

®’R ®T,sf®^tcss ®c5f sTscfs %s® ^fn 

s?c®, '9’r5l ®c® stss—'srts'9 c®fe stssT*! c®s cslscs 

■^SlTSC® 1 feilSF^fe fijfesTS '^SiT SlsfT^l ®S1 

5^® I 

UlSiF is®m ^fer (algae) ^ ®®1 ®1 

mzK s1^ ®1T® m asi'& ^T^t^fcarif « «)fec^=t ^®f® 
®®C® I St^C§TC*^il is®&1 SJfJT—St^S f?c® c®- 

C®T^ ’^mrs f-FC® ®T«S1 ®tc®-'^ FCr^ffOTi^ CST®tCS^ 
st«si ®Tc® ®s I ®® ssc® ®cs® (tii®5rf® sfe® 
JR'ST'Q fsk® sir®) 1 ®s c®c$ '*qT®T® 

^sfs ®C5 C5l'6TI ®TC® Stlc^fc®a[ 'S I 

SJ^fFSlT® ®S]tri S®^ Fn^lSTC®H '9 

^®snrsi SF8®—CSf®5('S; f®WpHlCff® ®C® C®fs 5C® C^ 1 

®f®in:® sfe®s '< 1 ^ csc®'e ®T95 ^5® 
esr® stsr® i sFg® sr® c®th ftssn ®t sftst?}® 
®l& ®sl, SI (4i®f®® ^® sTT«fecsTc® ®?cs rrc®, 
<3T9c»n tsT® sn?® ®®s 'sw ®Tr® ®i®st® ®®c® i , 
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uic'sl cw I c<ftsr ^*\w <4^1 

^'f^F'e ct5i «ifjrt^ nTW f%«fTi5i?j >Ji^ f^'snpp^ 
«iisi«rf^! *ftn c^Jf ?;^in i 

*I#8 Cf «I1 C1TC?, f® <5^ <ii ’T?5f«'?r ’ftfwft wt 
c^ <1«fr“!-c^T?, cir^ "trfk? ?fW5 '^if afiM® 
c*«rt'5TC'$ ?^r, '®TW«f f^i*! Vt^fT'e 

’rr«^ 1 

'®C?I?! CH7 ^85tf’®®TW i2P5f^?rn:?F 
«fT3T*f *Ti«rrcs(nj c^ f fm 


[ 38'8«r ’V^,, 8»l*9^ 

arw® irtsff^^F ftf^ ^r^sr, f® <aq oj 
^gf (biological weapon) f<[5rrw 
Bf® yr«<t?i»r '«i't cf9f«f or »r &w- 

^wn.'SRmsr f^* c»r9wi fN 

(Sff^foRT^sT »Fi^Tir c^^" i 

'Bft’fsT u9|<rtc?^ i 

-ST!! C31 CitW «rfW^I 

«Fw 511 nwf?r 1 i ' 

^l%nr k 




Oi Cyril'S C?PHf sTIft?*! »Hl%f4f9, \% m 

511 ^t9*l cf»( •rsw BRJTtrrat'ni ^i ’itt'? i 

'®?'8 'sim >f5iir ?ttic5i<®ttf9 m jrr»rr?i‘i 
5rtj;^ =7f»r i sp^r^'e 

’rr«?T?r ^®t» «3 fwTrft 

UTl^ ^ 3T*l'3n wsp BRJimW?! '®)?irai 5T1 to1 
^‘fir^rtc?^ f^ci ^sirr? f^r^rr^sc’p mi frc® '6 

«rr*i5i-c»rr?i sit^i ^ift^ 

5^ TTCi I «ftfr5p®tr«T ?T5fT7 ?fT«Tf ^«f5i 1% 1(^51 ^'«f5r 

^■fzm ^rr^r m's, JiT^fr?*! 

sfUjwir '®T? (2!f«f^1 *1^ 5ri i 

5Pf j%^T>Rt5T c?«i'®1%ir >rr«(tir‘i '“mr 
f;niT*f? siiT I 5it«(5i»f'5T'®Tf '^'Si'trf^^ m c^sfJT 
«^«r-^T«5WT c^<5ci§ c®i(5r^ ii% Jrr<rf9‘t viVspf^ 

'•fern's C51C^l^ I Til 5fT5{1 5f^ 5J^ w® 

«5iq[ir t ■»jf<ffrif cfWf srr?^ m 

«ni cEff^smf^i ^ I 

5nnr f^c?r^ 's srfuwf^r® <^tir- 
c^*n 'fliim siifr 5ror 3rr?^ 

‘Srf^l 51^ JTCWSf ^ck? I 
CUV CTt5T wt.pn^ TfV ^ 

09>R ’5'^ Jmw ^ftBf'e B?t5K^ aTrF«5i it¥l 


BT^fi '9 5ps(i i (gjuf^i 

w wf^in ¥!rr^ tjrgrrfu '8*nr c3FTf?[5f, 
^>TC^ «j}T^^ »frt3T aatn wt ^nr ^«r5i c<fi:4^ 
9T5mf^^ I ^fi?r«T?r «rjt>f 

’flx^ I 'Siv'v i^fe 5!Tr>r '«i3t? ami 
>?# «Ft5, 'Q f®'®t5u «rf^c«fir 

uv m's irriTRT*! ^ I 5rc«« ’f»nw5r if3t»f 

'^9T5rf^®H^ c*r^ 511111^ ’splir'i ^ ^ 

^<i1^^#-tsff^1w9i *frw '31 i?? I 

W^p'e |IT?IT'^ ^ m^T'# 9fJT»r I ^fiT*! ^5115 

« m5rr*ftc^ c^ 5raj^, '3T¥r^T« «rtanf5F w*r 
cff's »rii?^t5p «PT«i! mm ^ uv I (Sir ¥c»t 

'Bilir mi c^5r(5H^ f^^r ^r® ?bfi 
3Hti mti I 

^ »fTt*r ^mTw (S^ •ff^*ff« c«rw t»5i*n5 
<s^ m cv 1925 5pW® *c«rc5(®i carfNwr’ 
nf^ vyi I f^iTfir m orv ts^’rirt? »rirf^ •t'R 
(s^c«rf^5Cf «frsww5i nrtmtwTfi 
f^iirT'S'«rm ^ teri^ir =(1 '*r?nin 

mm *nrt<< '<n mmj wr ^ mm i 
fipi wtsisp cftE^ m*nr «it«#tf^ g1%% c^ 
*rf«*rf^ ^ (scxpriw m ^^SJR mnsrli ,mTf^» 

(i‘.. . " 


* ^twfi um. 741101 Mitt 
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1965 ] 

fa»#r, wTCTft^l, ?rtf»»n, apt'j’if 

^*fCTT*lt irr^nf^^ n?t^ ^f^i^Frwf 
fipf 5tmc« «ftc^ w's 

c^JT cflfci 'sja 

sfltip I c^;f «rT*rf4tn fTsiTcf^ ^«t5I, 

?T3Trtf^^ 'sja «n:Ttn w i 1^^ <iit ’■•tiW 

m ^'e, TfiT'nrf^ j^rst'TTa 

1^ ’fr^«n 'af«rit«r5 «rft^ i art’^rftc^ sc?*? siT^ 

*rTm JfTnr «ff?[f5^ 1%i(|8 5fjTJr—&Tf^, «c^mT^t 

—'»5tf^¥« ^ 1936, 1937, 1944 I 

(sp «9^ 5rrm'Qf% (f^w'ss^sT) 

bsf^ <6 I f^»i 

'Sj^r^tc’^ ■aiTTW (ANTHRAX)-^^ 
f^rr^ Gruinard '^nc=4 

C^CSfif I 

*T^ fa»c&i? 'Q «iTC^ff?^1 bsfJi <6 
n«rT< '«iTPr^?[ 

aro 5rc^<Ti 5 T«tH® «(tc^ i tiic^ 

•TTC^^Tm ^fTTirfs?^ *1?t< C^®f»f?r fsps “lUrif 

'5i®T« tfif®f3RT?j ^1 »«i'35.lf^r 

^1 -Sftt^^f «TT ®1 C??, «i 1 affjl? ^ ! 

«rpn[T^ c*f >[=4 ismiiffii^ 
c»itjf%c5p 2f<rM®: «iff6i5 csf%c^ ^pin i 

1. art# 

491 ifciTCfj sit'^ nimtar ¥JT49tir^ bsf^ C9^ni 
^’©Ivr ^4, ^4, 'Q TrJI-«TrCJr9 »rt?TC9I C?^ C«lTf9® 

9W (Nervous system) 4'H^’I'®1 4t9 I 

4T9*1 4T9t94 4T445^ fS4*t® FiTt^ 4® «IC9T®fS( ^9 
'=irri»Tfer^«TC4t1%^-<s’rtn:9«f ^94 ua4l& >5^41^515 

'«rt9 ^ sm^r <3^ «4^«rT^9iS9 ^'t>«lT?9 9?T4« 

4t9j ,.«g9 4c«r cfr9 f99i*f <g&%9T9 41^491 
C99ir, '»lf®f94* 9tsr Cf9, (coni- 

trkted) 49, f9^4tt5f 99, 9^ 99, 9r« ntW 

f9»T959, 99 'S{9t*!C9 ’T'4t9t® « ^'^'l 9C& I 

9T« <44 f9^«T«l 91^^ nrPT 4994 f9f95&9 9C9J 
9§T99T9 nW 999 II I ’49 '»l« ^99 nfiWT*) 9T^ 
9IT9 ■tfm (StC9»l 49C91'4 9^T 9t§, 9|I f4ltl f9»ff^. 
^ 9191, 4T9*1 f*^®T9 91^^ f9l9T«f9 49?® 

'9Cif4 JfJnr C99 I 

9tsW CrC9 '9W(4*f «f4lW91 4i& 4C9 499 -I'S "T® 


bsR 9t9Cl 91 '4a f9r5fC9 

9I99T9 49l 9t9 I 9^9t94TW 4'9f49 9t«fJ f®idS— 
>rrf99 « C5rr9t9 ( 9fW9 9»rl 99 G-agent ) 49* 

'®Jtf94® V X (40 V-agcn--'«f^ 44ti»)-f9^ 9f99TC«l 
949 49l 9C919 I 4^ f®5d59 9t9J V X 99C919 9l9l'B4 
4T9*I 40 G-4OT‘'^ '4C99F1 '44®: 1^14* 49v 

G-4C4*?«rsT9 '^i!T9 49 '4994 C9% f99 '9tft 

99 I 

9t«9lT9«f^4 ®95T 499[t9 9t9l 99 49*s C9t91 9l 
C9C49 5rT9tC9I 9JtPf *f|99® 4C9 91 9^ ®9*T49l 

9tW Cir'e9l 99 I 09t9t 9Tr99 '8 C9t9T9 9T®t9i:4 
4^f9® 495® 919919 491 99 I V X C’ST f99t59 9J99t9 
491 99 9Tl® ®1 '6 ^WtW 9^'0f%i:4, 9T9 5r‘"9t'^ 

9t99C4 '51T9C® 99, 4t9 C^TC^f I 5199 

'»rf9t9 91® ^9l9f9 C»ll«19 9C9I 91 C9C9 

?flt5r®f?f t®!9 4919 C»IC®19 959J 4C940 

5T4f®9 9191591 «394 4C9 9191 99 I C95I0 f9f4« 9W 
'Bll9lC®9 41*1 4^ 9l^f®®f*r C®t'5 9T9 49!. aifS 5TJlT5i?[ 
0*rr?l9«f^ fife® 959 <99"99 f^fspll 459 9l®l55f • 
nil9 bsft 459 I 4®fe54 9*11 99 iT^llfe (Binary) '*<5 t 

2. ^43F4J*?^'4ll14f (Incapacitants)- 4^ CBt%r 
«nr1<®fe H'S *111599 9® 9"^^ ai^®aS54 HaR'l 91 459 
9l^®599 f95"19 5419 '4*v«!54 459 I 4^«fe Itll 

99599 '^99 0*Tr?l9 f99l59 9J99® 99 I f4® ^Ta 
f99TC9® 59 41sfiT 9T99® 95® 9159 ®1 9l9f94 4'^599 
^0 4®t9 fl I 4®fe 9fe5^ 91 "'11^91*1 45^ <ffl9l9 
<0919 91^®feC4 'SflORI 459 Clisfel 4t1'49®1 90 
459 5?9 I 45*1 9lg9 5T>nj sj5?[ f?r45T 457 >15® I 
9'5!4»| ^1 »if1^ 41Sf*T9 fell 495® 0159 ®®'4*) 0^4 
4^ ^9491 ‘ B05® 0154 I BZ ( 919 91019^4 9l9 3- 
59141^50^ ) 9501 440 440 409 0f1sf I 
1960-49 9054 '=n59f94l9 40 'STtfe?® 99 49? 
>0l5lf94l9 0t9f94 llfelf fl0fei1 959 40 049 495® 
9154 I 40 440 409 0f1'f I 454 91®150 aerosol 950 
9fe59 CT'eil 99 I BZ 99f05'39 C0^'efe9 0554159 9JT9® 
459 49!. 99f^'a9 C0^«f054 fe40 459 C?9 I 450 
9*^^05<S9 0f® (heart rate) ffe 0l9, 94 ®4 959 9l9, 
591599 ^ 41001 959 9l9, 4r®®10 99 •« 01^ 9®56®0 
959 054 :l ^9» 4^09 4ff®fegl9 09«f0t 04509 44 
054 99 91 I 9jfe f95059 44 444599 C45® 44 91 
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»|j[ '8 C f I 


<fijf^%n c»f*ri *itf I -afslw?! 9rT«fr««r«: 

2 crc^ 4 f«fjf iTft ^1 LSD, (atnphi- 

tamine), 3T#C3TT»rtlf^ (psilocybin) <4Ts 
(mescalin) 'BJ’Tiftf 'S ^^f%r5r»l5f (hallucina¬ 
tion) I 

3. »f7T*T Rmw 

^fsil I art-t 

<8 JTt^ft'4 fiTl «rWr5, 

f65T?( 5rrm ^ i (wra 

i55t?5’fiiciisr m ^ '^t®Tf^ 

'sfCg fi^I 9tTt5!l5 CH ^ 1^1 

^5ii 5(11 '®i?j iSit?r 

■SI jtcjf? ^atcsf c5t«f, 5tT^, B!T9Ti f^i *it%^m:*i 
a^CtiT^f ’S^T sTTC^r I sTftjrr*! 

mfcjf ’31 fqffi ^»n»!'«?(5)1 ^t»r6 

’5’^, ^ c’'?'C!5 >4^ ’fm*r?r sfi^ 

f*)?fTstf 5itaJt 3Fc?(r55) I fafi «5?ri;5) 

Hr3sTC'3'8 nrr? I , ft’s '« 

c^=C3i cwtr m ittaitrst 't&css sTtr? i 
f^KT?( ’IITJT Ctt ?s^I f®n«>5)tT^ S5t5 

ejtjw sTt-e^i wcf 1 ^'3TT«fl5=ri 5t5ftc5)t?r ^mvs} 
s=rfts)f^T?i f^ti'SsSdcs! ifit ’lit’! «nrr*f =ire?t^ 

■<irf® c’ffif ’aw 'e siwi »fi"*i ’aw i ^csT 

’ll 5)wi ^r4^m '?c§ I '»it’(T’) 9frn:»ia 

wws ^’sfT ’it’lW w ’tt^w upcsf 'sttf^f 5it*rrjr ?1 
■sisjfn wfsin f%’aT9 ^c'3 ^^tssi i 
tS^T^ ■srit’Ti:^ =*rt:5fr ’rtsi ^r^f'S ^si ’rwt^i’F 

n1X?( \ «*r«f'3; ^D’T ’a?11 CHC3 sTfC^ f^t.5)T*{ 

5 W i5ir[?) niT»r (StruT-sf ’PW '®rrwf?^i c^w®i ceit^’a®T 
3^ spWt?—<4 '«ff^Wt<( SSWI ssifTtlsI?) ’PWC^ I '?stws 
njt»rf8 ^Tc5)Tf ^cspi® ssrff5i?t3 
t[tr S5tl d3?f efCTt»f carcs)^ caTS’aisr 'srrfe’an sii i 
f?P 3fisrrCt^ ! c*) 5)1 c^ps), 

C31 '31 «wTif spc^f^ T^r i 

’fit*!' w m ?TJiwf5(as *(rK 
«ft¥3 ’It’tT «fr4 ^1 CN, CS. sSTv CR 1 
1918 '“rnr^’PT^ CN ’sjtw?® <fl’r*s «rs 50 

’t^wk 'sfe ’iT’(?53>^ I «if^ ’rfsiww 

y\i’sf ’Ttai 0 3 CN 'SJl’cn ’Pttw cew, 

5)T’p,ii9n«it*n4x?(i '»m( «f«’firfijiJt? >Tt9r 


550 CN »(flcir «(wr«( ^vm ^ 1950- 

«p^ farc&t5( CS-uw 

c’pfi I liiaf# Q^vm 51WT «nf c«w® f5ir«F*r ’TtiOTt 
aerosol ’ll i(t%» sBrnFtW s5l C’ft^W *»rTt»T i ^ 

'iiis cpK, An, «f»rrf airart Vcm i o-i c«rwF 
ro(fn, fSf, sin? (ppm) CS AVs «pm 
5(c«n^5)t5ri.«f^|aRrt ^w, wasicFt^r 's ^n f?w 

wn nr?, *i’®iftr¥ aiw ipr, nf^riw, ^nnl 
*n?, siiiR nwi »rar w fsRfTn c5r«Tl i 

1960-iii’j tmc^a 1^c&t5( CR s»(.Tftwtn ^ i safe cncn 
S3W Ai apcn arfisf^ ’FW f^Twi ftr i sa? ■sitaF’rw 
cFin, 5)t^, nm -e '9^ tfiB'Q3Tw sisTTs nt^’p «sann 
'¥TC5{ jyfe nfw, 'Saa f^ t[cs5 

I 

ntw 1 

4. (Herbicides)—sa®f«f asJW 

'6 n's^fs) n&n, arfS)? %^fs5i fin ’pc?, ’SR(«n »w?»r ’pc^ i 
^•i sa^ «c*nr n?Tc<?( 'SiAA ’rj’rpT?! ’pw i 
2. 4, 5—tricholorophcnoxy acetic acid 5)1*1^ n?t# 
’TJ’T^ ’pw I ?c»T rn«iiC5f nTfnrnw ?f% 
’irt^ss -^Vi « nc§ i Trioxene '« dicsolene 

n’s^ffs) nferesn %nn im tot i ’rrrn’p 

«fw "rei « ’pim ^fcw f3W<.5jT5t ^ aint) 

nw<FT? ni«i 'fj I 

sa’pfe fnrn^ *ra* ^ 

f%w^5HT*f ^’?W I m ^cn 1962 enra 1971 
5tcai cftnn wife 46%, ffwfsRi 3% '& ’’awtsr 

arfSitr 5% ’>af«,«a8 w i ’»rfraft’Pl ?tfn «sartl 
nJisgfit ’P?iT?r apat ssi^fn ^wtf ^irs 

cnfiim^il -enntw 'Bit'’awrrniw ’^wtn 5n nW i f%i 
c9&T^ ssTorff •a’P’itiii f^»i 5)11 ntiaRi ssj^tn ’jfe 
ssTrn ^rap’s’i few?® f|n, ^1 'WJpfa’P >6 
1 f’pai 3^«1n>rt^3 ajwnn’s '"(tt's ^|?f<«»nft 
se^DWici sa^^WT «fC5)^i(ts(^ ^ws ^i 

sstwc’P ^iT5)ntw «itim tw sant ’I'btcji’ii apf® iw i 

fasw^iitwt 'srtaw ^Twt? p?tapt?r ifra? ^*i cm 

’ptic^i aRirtriiH ’T’lCBw ’apf^ ^orc^-iaw^^w 
(Agent Orange m 2,4,5 - T <ant, 2» 4 - dicbloro- 
phenoxy acetic ackl-'a^) t5l«r5) i tm^silCT 17 
9^ ar^vC’lt^ cn 750 nap ^1^ 

3^57^511 ^ «Tf aw 440 fm nTW I 
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1985 3 ^ 

1983 9p%tt^?r i«<r*r ffe "i^w 


’TT^® ^CTTC'nTr *i*n fs(W 20|B 

c?W arfl 70 fFf^siTf^fr 'S 
(Ecologist) I ®Tvmi CTC^l^ 5T5 

«rrf»rTf wtsi’rf? ^Tfwrm 

^rsTW ^«iT7 '»i?r ®?tff»rr5 5?Tf^**fTw? 

'©•1 c^rft I 'isTf CT 5T^ 

*fw f5c«Tif i^TcTii triffl c«rea! 

WC^nr S[T?l '3®TT5I C>irf% I '»ps<£!^ 

cif«fl ^f^3TT^?r 

canT^^ ^{C9r^ I 

5. art^lw'« §f%SSF ’9T»I41«5^'I?! 

>lCf, ^ 5TtW ^1 (injection) ffCTT 

■ifrw «fi^»i 5S5jftcsT tsic??t af«n i 

^tcs fir9f^7T9 ’rtTr«r 3TSf?c“iT^il 
^nr I ’?^t* <2rt%©'« caatt^t^ wr 

^sf'e'®i mtcsiT? 

^%Pj»lT9fil1 iil©f%?T n’^’TT^ ^*1 

'StPT fW^9l ^1 OTT*1 5«n I 

fii'S^ fir’9^'^i?f Jl*r?r (Botulinus 

toxin) 51^? 1 5 f%ts!fatBl 50 fiffeta 

®?»lt«in!l «JC^TC»f C5lt ^ST Iil'3 f^RTlri ^ nC® CT BTfOB 

0*1 f^§T?r nft’cix*] nf\zi cf«n 

Tinr I t9^ (35% «!T?I «93pfe ^T’TlKfil^ ^C»I1 TRICHO* 
THECENES ’ITIJ f«[’f^!r1? «|9 nf^Wl 9«‘aT'®« 

cr<ii c«tfe5f®r ^v^'Q 

’3f'9^9 cf»i ( fkzm^i f^c^iai, srtttft 

as^f^) m afT< 

TOTC^ tsi^?. cjr«r® »TC^'fi ^tf«Tcir ^Tii^ ^jTc«i 
’flu C’ftiT 'ff*[?Pl c^^ 1 %z% ^ij59srrc9?i 
^ ^t«f '5l '»1’^«I1 ^ i(1 I 1972 

^ ^iTdr '»i%T9[ 'sjtss^Tf^ss »r*tR^"t ^ in 
‘^T^'8«Tfw^rRT 'sna**! s»sit®^JTs’ mzj{ nf^fie'® i 
’©J w"! ^t^Tsr jrsrc»r » >rircir 


’T*f1 ft»n cf »i ’Witi'i c^sTsT 'ffsrvi 

lOTj? cw\^ ‘fl’R «rrfl« ^cini ^ 

c5fT^ ^ « 3T*s?r<M mv9 *rfflw?iit 

■sTJnr f c*f‘^’n:«n[ *3f5{fl5 

40% ?fT*rrtf5i’¥ srra*rra 'ttcf? ®T'!>rc?r 'sit?! 'snrftl 
60% ?rucf ?rtf%TTr i 's«ra(C¥?r «rr?*n 'srrwfii’Pl 500 

Scsc9i vs ?t>fT9[fJOP ^ srftfr^R'B «fc^ f 
3TT»ifl^ f^’rfc’sr cv cfw ii^fr 

'Sjctgsf 42000 ^ '«»T« «Tf%9rT^ 

TOline 30000 cw 70000 fe*t '«mTl 5Tl%Rr 

'»rrc*rf^^9 mtirf^^ nfii^r^ 300000 f5ic«R:?9 

i ?Tft nr^ wT’ft *rt^ cTt’? so c^si, !rrf%n © 
'«rrwft^l , '=RS 

^ntf iS fWl 'arCfl[C’S?(^ Wi! Ci^ \ '81 
oaf>rt8^ «*fT^ 1984 ^Tcwc& ’fvcajtJra 

'^IC^ 1 f^%?[;i 8»tt9[ ftft 4t9f%fIiT ?T»lTllfi^^ 'a 

'SJS ^sr «IT? 105 '®siT9 ?rf} 

»rf'S ^fTT’r fii^rc'f? m 1 »i?5rrfr 

511 i?c9i'e 'sicsR^ 'rr?r*n 3ftc^ 5 *rif ;rr® 
Bim? W >ifff 'SIRW I ^iftW ^T%tf »rf8 CJI^ 1 
'sitw nf^?t?[ ^ 

C^5l 3^C?f si( I t^f^f Cffnj c^ qs[tj 

C51W <811:^ ®f^3rr*rfij«i 'afTn 
‘ajfrsijim fiiniT^w 'Bia m 1 

f^csi f«wii*r8 ^TC5 I '8T^ fT^ 

5fir, “iT^ I’ ]^fe©f*rir 5rr«fjc*t 

f4f% Tr% C?«rTCS Btir (V ^■RTT'e »tTf% Bt^; 'ejar *1^ 

^ijW'a tf«^ ii-^nr (£foiT8F4 fT^1 ■atin c>r '«ia ^TRs^-nr 

’fifn s^1 I '«tf%W8l <813 1 \S1^ 

^»rl <3? i^©1»r ^tncw-^f^ ^ ^ 

f^? cft-( aim *f*i «itwT«R 

Ciri»l?I SRf'-ftlR^ ^j%©f«T (.TIW BSfC^ ^TMI 4'91 

tfB^mi an C5|^ I 

A 

'8*0’?®: 1. New Sci, 93(11 Match. 82) P.630 

2, New Sci. (lOtb May. 84) p. 39 

3 . Cfl (4th Aug. 84) p. 59 
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<*r*fJl^ «ffir®» 'Q?[t£«i( f5iwtw3 ^fwt y^us' 

fnn ‘‘Activity by which man 

gains in his understanding and control of 
Nature” i ia9 f^arrc^m # 

'«fTcw—« «T^ fnn <af ^vfsj% 

c6li TOT '®'rc?F ^rw '01 f^rir ti fHir 
ftW'T wr?r ’itff 5^4 »Ft5t^ f^wTi? T ■ 
fwm »itnj jfsrrw <*5rpns >’^)-nf— 
where science ends, philosophy begins ; f^csHT tSf 
«:*ic^ I TO -eiTO, 

f^mnf OW ; wr^ WTsttW, from Chaos 
to Cosmos, ^irrftir I' isca 

•ffcsf, 3CW f^Tsf ? 

*IW '«rll^\ C^Ji cn 

I f^icsT 'si’Tsi 

firmw ia=#l JfW ^nr, c^rfwsr ®rfi 

*rrr^«rfi^ ^tsff^csR—There is 

philosophy behind every science i 

TO «1.*rr5, 'sranc^ ?fifi5iT?? 

f*r ('St*tt? sensuous impression) 

ora I CJT 

«l*lT«t I 

^ATtlT TftSSfTWr to I f®fsr f5l>9?isf% 

SR, fHf ^'8 1 ^sr«c^ ^TiR 
'Spsej^ 'arr<Tf®^r8 ISTI m 

R*r»rfl^ i 

CWff 1 'BW vftBT’? ^'^1 I 

1%arr^, ?r^’3) 

fjnnt, ’«t?rt ?rfl*5rr^ st^si i 
^tBThr ^tor^tTTto ^tor^, ’'when it comes to 
aMms, language -Can be used only as in poetry. 
The poet, too, is note marly-so concerned with 

describing facta, as with creating images.” 

^*1 J «9 to JT^rt-Jr®! TTPTt ’i® S 11 

■sit»fT tff3^ cwjtf®? c^f ‘T«f c?'«rra cjiSi b-r 
int4 I Evolution 


of Physics =^^C® ^ ijC^CW—Physical concepts are 
free creation of human mind, and are not, however 
it may seem, uniquely determined by this external 
world I 

®t:^ ?r^a5^tr«t?i c^t*f 'ol ’5’TV 

c»i^ ^?n ?Tir i 'Safl^® «fjr 

if?5p fii’^TC^r I C5T 'T£"f «Tl5»i 

sf&^yR »rt^—tresspassers will be prosecuted I 
W’f RTm nw\ c?r«r f®tR ®Ttn^«rfrsi?{ ^*t 
« tr^ *{ 1 :? mt® vTc®sT =^’l; f*ic«r 

f®tR 'sn^tt’nf c^t^lc® ’ITC^R ill 5=K log W 
'«i<^’ii E-'mc^ I '4^1 mmt ^rcsf 

TO^ Q.E.Dl® C»iv JJTTt C?rOs ; V£W 

c%vfBf5r I m ®T9i c«r£5 

^ fT'^IRC^?! (il ®fT^ 1%BTC^ Mil 
MW gf? !. ^«T CM'C®! BSMCM Ml, C?»J Ml 

ifrMTM '*S®IB «!CMT'^ I MT^T^!^ '®M1 

MMTMM^ lilMS^I MffMTM Ml ^tC?, ff^CMM 
^WttST ®TC<r?l fM®tM <flMt. ( 

M^SMTM ®TM ’TM'^CM toWM—“MtIMf MttMl 

■MTfMf®?? ^^M®TM *fM M^a 5CM ; ®TM f 8g®TM 

f?W MM^W dm fMW fnwfl I ®TM CMW 
»rt® CM, ^MCM <aMM 'Sfto®!!! 'fW MM^ CM 
'srfMMl ®T'8 MM, '®rTM JfM^ Ml ^M(C»T ^irMTCfM 
nM liirMTM Ml, }S ®MT® Mri1 ¥C*r Ml I %S[ fMSTCM'M 

MC®T^ '55TMM1 Ml ^1%, ®TM CFCM Ml lf% CMf*I } ®5® 

'em Mtc«? I” {%! srqsi^ fis ^ -^xm '{ mmbs- 

Bfiiw nfMC®M MTBTM MRllM CF^1 Ml 

HCMM nCM fMBM*l ^MC5T CM Sitf® M® 

cnfeM ’1W5 *rrCM ®tM®M^ ®tM aft’s ( ^MCMM 

liimTCM ^iTlIi:^ MfpSMlMTQ fM®nMM ®?FM5 MMCMi 31TB®M 
?tMf|t«TM, ®w MftJaMTMcir ui Imm-j^m MWfisf MTcn 

MTt*f I 

Mt<Tr?TC»r MfUtMTlMM to to fMOrfM' f®fM 
^CMCIM—"MT»[JM>T»r CMC’f totTMM m RTBlfCM 'BfTMtM 
CSTtC®M ^ ffST MU ^MTM MM*! CMTM BMM ?*I 


••» BF 1X8. C*tV, Vj*JVt«1-64 
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W ♦ ’TtCTt '»rt^'®5i >r’^«!rt«t ?’« 

((Pm) I 'srm Brrfsi: ^T^r aft ftn an, 

ftsJlxaRT 'srfs’rWi^ ^-va^plfe ^ftr? 

fn^sf, '«rf^T?r fHrft'® r a&i 

^rsifts? I a srwftwar a&i ftssTa^j 

1 ^:Tft*s»f »f^5T^ ^rw^tft ®T?r5 w <i|3F 

'>(?R ftiJU's, '®<ra^ 'S^si?a 
'sf'fl'S^wo ft'^afTt?, asri®fti^ «rT’5K^ jt*s^T« 
^^51, ^iTlawsr^-anjw? 'siTOTT^fta *rft^i'ft51'5Pi, 
^'SlTftr® ^^T5T I ft?*f "I’®lTfn ^<P CSJI''^^ 

*0^?! i 4'3ft5( wTar'®'w8r?rm 

cv^ ^«n >6^ I an»! ^N^tsi, HTs^’p, 

c?rf?j, ^Tfsf «t^«f ftss-nftCf? CFTC^ m n's^r 
(Sj^fvg !pc 5 fi(cw?r ftTri?'?a “inr^ nfe 
5rc»fj •lire's <Tr£^” i c®W ®rc:T?[ c^rt 
'3'»rj£'e Jt^t>rt¥fr?r c‘'fter ft i ^JsaT«C'8 ?ta ?la 
ftatt^?i aos ft’&ii*i '©s 

5ji?!war I ^rsrstf <s\^' 

cm i 'srtft ^fl 0%^ ^Vi I 

srt«( nftmT3ftc??r ?if®rt5r «T?c’«?r c^ftew ftc? 

vSCTrif ^RCfaf, 'aC«f<T JICJT ?1?f 'TtOfi^ 

ft I '891 t'STSyft '2lTf m *T9^ 'e^fTW C9tw ^ 
9'nfT*lT’J1 I fts’rft rjft^ ft*®! ft^9 C9?HT^ 
9fft I 16 lilftw, 1918 

fifec® ftr«rc5:r-"^ftft9 ^ i 

'=rt^T9 ar^af =^5 I <3^ ifsnf 'srpift'a 

ftl 9fT®? ■'«iix^ 9r?r sRiar ^9 j i^i^ar aift 

nft^ ai \” 5fft9 a =¥T^ 5^ ft*v.jrfa ft^Sftn 

<yftTa( I “®m^f1”C® 1%9£®T:?— 

“'sTft ^«ri 99fta '=rrc»r ^9 ^c9, 

*n7 an 'sifcsn, n't? an 9T®ft, *fT^ ail iin-spl, ail 

(Orcan 93T, 

, a c®tc^ *ftT9f 

Ipjcf^iyl 9j§r5 ^ 'fPT 9Ta I” 

<2(<irjr ft*9^cf,9 9fa, 9fft?t afa? i«i9 «i9 

9«^»Tf5PF war«., 'STi ftsTtanf ft^^ s?a i 
ftl?59 (1924), a«pn (1928) ^Wfft 

WS1 ftr9C?a( ^5tr® ^ ^ ’«1T9 

fw nit an I 91W 1933-34 W* 

ftnfl'S fttf f^ft ftwTai «nrc®9 ftK^I »I9T*Tft 


ftoT'f5[t9‘! 9n:9T¥a(--“f9wrt£:;nr aatt? '>^t?ftaF ^iftjfT 

taiftc®? FSTTf <2r?^ *r*n l•••‘^|^ ft9ft9®»rft* 

^?1T9 ^9C? 9«ft« ; '«I!5rfta arftai'Sl 'G 

^idrTf'sl »(0{, ^js ^<T '|C'f 7s^'?® 90 i 

•••f9^£a(9 3rt9tT:9T ' ^9>®5C5f9 

'«r9®T9'I1 99C5f i — caf^ borfft^F' “ift* 95t^ 9T91 

ftfiaj vsrtctnr mo ®tfto fti?9 i 

gi09 ^£51 fl^ aiarrBf JRiaimfl ft^J, ^ft? 9t9{£99 

'srftmJT t £>1^ ^9 C9 rfar ( 9*1%^ ftwlcanr 

'sraj'srft ? ) m fTa(£99 ftar ; ’®T9 ft9 ftsfT®^ ar9£^ 50 
an, ^ mft 'Sito an i” muaj'S ft ; 1939 f^St£9f 'eTf£ar 
'Sip ?£9ft5^ 'SIO ®90^9 1% I 

ft!55t£aT9 ?fafft9 9i'T ^ '*TOrT9 ®T£9t. 
^an 9?C9ft£5rif I ftS5ft£?F 9ft ^£^19 mOf 

919^9 ^ C9 C?t9 ftwttiff af9 | ftoTftaiO *091?} 
C9T91 f9£9ft9£«r9 999 Wat '*qft9=^ftc99 C®T£9 a(tft 
m 091 C9?5T t 1933 f3ifS»f ’smrjrtftw*^ 9*9 
9t®TiS£®*ia( 'spf? 9T£9*1*i39 ^9 3019 sf® 90t9CaFr'6 
C9091 9:?!tSTar or 99909 9{^£?F 9179 

cmar ftar <5151 9>? C^taT' ^T£Bft sfOftC’® 9t9£9 an | 
£9^ 'scar ftwr^ 9fiF»TT® ^£^ 9£^ 9fT90raf 
vpr a9Tr9® 99£'® 499? 9t99 9^9^ ''£5ar-f9'S}it^9£a{9” 
£9£&*^-(a9 WSr lf99T^ 99£9ar f^9 'SiJts5ft9jml59 ^T£f I 
fC99 5TC9 9£® '®191 ’sil9T9 £9^ 9TC^ STOft I 9JTar- 
i2n:^t'’-<i: t £9 £fT9 «ii%5Tt£^« ary, ftsft ^t9 
'SJtfwtXO ‘8 '^T'^9 ‘'?9®rft9” 919719 50 ft ^39?. 
9Tar £9 9'®r9an Cf91 ftaf ■ ftft nOCWf 9C®1 

90^ftf99£?9 9t£9 9t£9 941 f«f£90ar 'snt&9 £9191 
9TC® an 9Tarfat 71, '®T9 I 

9ft £79, ftf9£*19 ?9£99 C99t«{ £9C7 '^lOO 
yftaarfartJT ftlsslar ft7T9 «15ait9"t £?9r5 •fT^^I 79 
1999 «f7ar® £3r^ 9^1710150 3Ti'®raarr«r £ 919-199 
«r5i£9 I 31191 ^9£ir 9ft fanF9 ftusitanr ’ft ’rroEwar 
ftf £99ar, 99ft'9*r, ft^£Ol9»T, WOft^fy C®J7 

C^ilftftsrlar, 9t 7ft9t*T9 cm\ «rr%ftalc99 9t I 

9? aft9597 ftal^ 9ftt t9£3n7ar I 7t9S 

7^99 ftO^ ( 79 30£9i 9fl1S79 90rt7r—'«C9 9lC«® 
79?9, <0190 77fti 7399 ) <999 '*1150 90fft5® ‘ftOiar 
9sft9' 9f^ftO I 'SF»f?l»f5S£9 ^£9fW 7£9 ftft C9 
9*ft«li5 t»T£9£f9, £3ftl 90 99 ft^a? 9^9 '«f9rft 



m 

05^ 'st5C'» *fffl*ts-<rrts^Pi®r4 »rfkf5. «pnf« wrf=if^*J 
(«tfw 7^s[f^ "jrTcT^” ’rmvjf ’WWW) 
f%ti Ttwt-t’nr «t»T f^»tpn c^cff *rTa5 \ f%i 

^K’T cKi cf^ST'S ^ JTr®ra ■ 
iiTc*(» '“rf’iJr aiwf?r i ^'9^ fft® 5ll>4!<l^*^ 

C<c5 '*itf*f faiw^ f^wM ftCT CSTTI (il^fif Tf^ 
cnoff—1^’SI‘TftCT \ C*HS 4WC1JT 

5rc'®Tffi5rf<rt’f ua^i!. ^3c® fwr 3fc*Ti:^— 

?w linits! V f<Ri *nwyt; osTimr 

Cf 3T3 C3tnf I ^ f Tf1 '»(ilf^«FT5 ^C»T3 

'^^r«f^•^l spw cTtf ?T'® c«T’it?r *r*>iT5r ?r*Fi 
^ ^11” 

1930 tflawT^r wt^ ^t«i 

^tf*rc^3 TTcie 4iT*ic«r 

14^ i{i[ff<ait^ <5inr f<njsffS[3 ^11^ 

icfe I cjtI jf^r^ ^fsi ^tci^ «'3^ 

>rr®i«irtT:«ni wj! «fT4rR 1924 

"Planks Theory and LightQuant80*<Sl^ fifC^r’Tl^sjaj- 
^rfn 9ff!3 (trsmf^ ^R^f^csrs? i 

c^ 3fRg;itWf »n:w sf^'^aRt^TS sVf^ ^srtsrfn 
jr«4« I ’at’T ^-sfc5Rr at‘a crr^ftrfT’f 

'3T4>w'« cffTi-Jim*. <a^i 4C& sn ’f 13 * 1 , »rc'«i«- 
ilT*? 'siKtT'Rl 3f3r?R i>t^ ftntf^srrf 1 f^wR 
»r^3Ff« c4iTi^1 ’fjpsi ctr<ii ffc«!^ «ft«irT«r 5ira3ai^TT«iiP? 

■aJI I ^<r*f «, "[Tf%fa[t<P^ ’fTf^, 

f^ir, *rMT»f1fi «rrs4finFC?3 ftf 

atfT^, ’fpr cbc? ’rtitx'H 

<a3? src^a^TW'a 43 «ibi^ 5T« c»f5i«ca3 srR 
’yTTfti 4t3 «Tti:W5( I ^3*33 1941 ’5#TC3f 333 
f?kit3 »riT3C3^ W 33, 

«rort33 333 cftw3 333 33^31333 

f?C3 «T3 31C3lWf§3 33t33t3 I C3^1 C3TP33 333, '3331 
3Cf f3 ^1, 333 31^13‘ntWtf^ 3tWT3l 31313 

3r®Iff3tC33 313* 3T31 ^113 33l 3'«3 33 f3 1 <a1«(iT 

3TPf ^f3 3f33 'SW3T3 C3r3flC33 1 

^5 filWTiR af^SI 33, 5f33i f53C®'« ^ 

^3 3t33 fm 1941 ^It3t3 C33P3Tf3 3TC3 3flai3t3 
“f38St3'l'’ 3T33 <33^ 3Tf*r3 31 C1C33 (C3&1 3C3 

“3i3r' ac3 n'^c3Tfi'5 33)1 3frl« 3 m 3>i3f^ 


C 38«3 3^, 83.93 3t.3l1 

3tf5 Bf3«l5 C3t3 33 3ft«3t3 liTc^ffW^ 

CfC3^ I 5?t33fl3T5 i3»rr33, "<335^1 ^C&l f®3C& 1C3. 
333 «f3T3 C33 33r'5 3T3r3, 3T'63l 3T«3l 3113 fCB” I 
'ltfT'51 H^TCW'S 3f«^ I R3 3t3 >63 ff« la's tl 
3C3C1 C3 31313*1 C3tt33 C5lr3 3P5 31 I if^T 33t^, 
t3l3-*srr^3=^1^3 3f3333JlW3 ftfif ’?ai33, f^f3 '^Vf 
3f9« OS1 31^, '313 13313133 C33lC3 31 

3r3 f3 3C3 ? 15 '®1^ 33, 5fl33t33ll3 3W C'^MI 
33, 333'8 333 31313 j 333'a 3l 3lf33Tl3, 

31 fi!W3 3lf^ ^3131 ^ 3l3 I tRI 3C'®>a3H:33 
3s"3C>^ tilC3i:53 '*l3t^ 31C33, '6*3 33§1'8 %r 3lf^3 
333 fl<Sl I ^1^313 3*t33f33lp 3r®1 3C’5Ta3li:53'6 
<5^ C3131 f%3 laTs C3 h®if3i:^ bIS 

f3C3 3lC3( 31C3f ^3l6 315 ta3t, C33 3% 3lt^ '531 
C3l5 ^3113 3*31 3^ Bf3^ '33Tt3 \ 33CBt3 3313 
’fTl, 3fr®31t«r3 3lf3^T3'313 C33 3tm3C3 ( ‘•IfBC*! 
^3313, 1941 ) C313 C1R13 WCBT 333 3C'5ja3l3 3-'*f3l 
Bl^l C3C3* 3lf%f3C^'5t3 f3C3r^533, 3*13'6*Cip iHS’rS 
131 <533113 3« '2mf3'5^/3131" ^3^13 f?C3fli:33 
'53t. 33l?tf5 '3C3llt»T f3«ilfr C3f5 «13 
C11313 3lf3C3 3131^133 I 

3rfW5 ^3C3 C3 <5^13 3*f3 <53’s f3»l3l 
n3"3C33 <a^ '3l3r^ C3l3flC33 «13 3l33 

^^3 313133:^3 <51^1 C3l33fJl 1^3 I ^-ai3l 3t3 
3P3r53 <5t 153^1131??3, ^333 3l^f33 IbIR 1333 
ll«6t3 3131 fiwR CB3531 '3l3l3 '3t« efmW31 
3r®]W3l3C^ <53* Ib^C® 3*13 l3C3fl5C33—“3CSl <33131 
315^3 lir3l 3l'5l '®n3f3 3C3 3C*5, <515'®^ 3lfe ^ 
^^31 I 1^13 B^13 0rC3 all33 t3C31 Iwl331t3l 
C333^ 3(1:3 3(t3 3^ I ^5fr® H^v^fsTT® 

h«frl33 ^33'aT3 «?l33Jf 0BrC3 ^k® 31^3 I ®13^ 
^®113 <ail3Klf3 33 'silCW '■ihasll^ 3C3 I <5^ bf® 
C*aF3*T 133113 f^<f 33, ^*13 C3ft3! ^ICTS <3?®1'^ 
3*t3 C3C«roi r «n3 3X®jaj3l3 3l«t^k® f3irr3.CF<53 
®3t<® 1948 '?’^lr3f alain 3*31W3 3'?13 13W13 3l^ I 
®lfl*?1, ^<5C3t 3r3 *W®3 1W13, ®3l C3 C31J31 
1W13 3133^ 3«31 ^1^ 3r?®t3l I <5^ Tftai “<tl3F3” 
aOL •^’333 3133" a3ll 3ft!l3lI33 3«*3J—"»rl3TC33 
^331 iflTsI ®3 C3,. ^-3WW3 3l%3 <“11331 C3 
33 tfTl4fS|3F|3 '•11131313 3§lTfl% ,C33TRe 3n»n 


»Tl3ft3 am'6133313 
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^»rf^-caft*fen, i985 ] , 'e »K'®r«sT«r 

wtrr? «rvf 1 Piwt^ |^t?r f?TOti:?Rr vw cfc»iT fitrrtvij ^n” i csr&nriir 

c*rlTv?r fM? ’?fTf»T ‘^nr f^rwpT <2r!Pti*f9f «iir>rMi>8 ■wsr ^sri ^1 r 

«rt^ «ftT5 l•••^^I? 'STW ^11 *rtf^w *»tr5Rr ^Ti wf?’TW’ffwiii Ft^ i tstr® 

Of ^t®»n '?f*rw ^ri i « ot^ ’ftstl^f^ ^'Tri fHi ^«rt^ «rt^i ; jrTwjf^r? or 

ttftort *rr^ f®r®« %•(? ’fTistinff 's '^irt^cw^r osr '»rr^ sfi i 'art^ orrv ^tcn 

•^ffsffgm »ll^1 "^tfS! ^fll I 5f(i(t'8 ’frff ^1, ’It? f^wr^f C^tW1 ^ '61^ 

^«^li •■•'8«rfr o[, ^K»rT^T? f^[®fsr • '®fT^ ^tW'e 3itf:?i’»f ¥rT'¥'r®TlS ^ *41, 

I 'e&i 'swc^nr, ^?ri 'SBRr i” f^rwr^tFll ^^4—“![Rr=^ 's 4'®^ ^5ft?r m iSffTir 

’TTSI^^t're U15(i^ ^ (il^ ^ !j 5TC®4—"ift^rl =TCJ14 «jnt^4 f^4 eW’ I usif^OF "4#tt 

Trt»ri 'tr?ri 5fT?*fi '^44 f^®5T4 C4 'srr?‘^—srHf®t^T? srmt*? f^wt4 f^'^i 

41, JTJ f^wr4 C4tt^4 4»” '8 <2{5ft5-4'^T4 *ff4f^f®i:'$ ^f?f Wl 

4Tv5Tt7 f4®t4 ^ "■^1^4 ■^r^» OT^ C^R 4tl5 TO[ 41X8^ I" ( “rfffjTl? 55l4 « f4®T4 

JfTH Ff^ l’‘ “f^95tC4?r ^ ’Trfll®tf^^?r 1980 ) | <s\ ^uns (raPtt^T^T^ a® ^r^cj 1=51.55^ q;^ , 
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w ^ 1950 

«|^TC^5 W’f I fSlC^W r.<F*!f3I® f^’?fwT®Ttl[9 
f^a5T4*f f%. 

(EDSAC) •ifcsi ii^iS ®rts«fsi 

‘sfff«tf'®JP 'ft *lj'4i)lfftf'fl« 4TC®9 ^3r I 

(i) ■45rl%fe&T?!'9wn:^ «(tc'^r«rtnTfs!^ 

41 (Diode) 1 4mT4 

45lfn^^TCf'< C«'®C4 <2f^ '3tcn4 ^ <i|4? «T4 

C’Sfl'S^ 44f4«c;tg«?l5Tl f44i®I ^4 n'?^ 1 ^ 

a44 ^ 54*4 4<ffl 44 1 'ii4*44 1956— 
1965 fJTf^44 tiaif^^Ti:4?f ?Csf1 -34?. C4«t®n 

•44f4^&Tr44 'ftFrC44 ‘1'r44l^ 4i4^t4 

ffj ^^t-ftiil C5(^ I <iic‘f4 '«rr4'e 4t^5r 

i54*n C4C4'5 f445f ^'ftHTlI '»I4’?1 ^4 ^4 OfC^^ lilt 

’^c^^ c4*l! 'SIW414: 1 ui- 

'^t9ftC4 4511 4f4fn^^TX?n{ 14^4 «54*4 I 

4f4fn^r4iJX®ii '«rt^tc4'e "sicii^ 1 154*44 1965 

<j%C4f 44X44 4m 4X511 4t4 

¥C5r 4S4fn^&T4 '®rT4'S ’4'4l5t3r*14 'ft ■sff^'Silsr 4C4 

^?r I ^^4 '«rf4'e cfT^ 4 x 4 << 14 ?, 1970 '?{#fc4{ 

f*tf*144pr^§fX44 af^ 4®t 1 <4 44X44 44f^^&t4l’f 45X1 

^ ^4r4%§tX44 ^^4 *5!?4 I f5lf^44 444^- 

4itX5I '®IT4'S 'S1X44>' C4^ ^4^ 1?X5t1 Ul4*s >54. ft. ^4. 

C^4'4»1^4 «5X4T‘ST ^ 4t^Xai!l- .‘4fn^&tX44 Sf^l ^ I 
1514X51 5pifJ ?PX4 Cir4l 4fXBe C4 4i4fn^^4 4tC*f 
4TX*T ^9f^4 44 4Jt44^X4 C4 ; C^l^ «¥ff%4 

XTf4irft^ 44 f54,51 I • 

1959 ’f%tt4f '«3f4ftX'® ^X5T5ftfir4 4C444SX44 4TXi5 
*54 m I 5(TSIX44 4tC'«4 Ci®Tl?T^t?X5l4 i5ffT4 4X'$1 *5X^ 
Cf^X-®, 41441 I 4TitX4T&1 fil1%4if 41*5 1tX4 

^5ft i f5ffei4S1 C4X4'f 5r^(X^ 4tf5f C4X4 *5f8F^ *ftft4l 
414 I og W *5^ f54J514 ?T4 ^4 4^1 I 

f% 41X^ ? *5C*® 4tX^ *5f'4^4j |t5Ts^fa(4r 

JlTf^X^ 51444 *54? C4*I fsff ^4#f^4! 1S[^5 C4«I9n 
tXSffft^ 4 F 4 ltf 5 f 144X45 *TfX4 *541. *5’9X*n 

f5rf*T45X!|4 ^44 C 4 I 4 441 41X4 I 


*5^ t®4,X5r4 ^41 *4^ I. *54^ *54 ^4 f5lf4 
4111 ’«(141I44 ^X*T4tfk4: 0«T^3X «(t4 *54 *1*4 tt*I4&f3|4 
4*11.4X4 4iIxtt5T 44X*8 41X4 I *54 C5n:4X'a *54 iW 
44414 4T4 44X46 ntX4 *54* 1950 ’^^X^ C51 51.41? 

44f^T4 ' '«1lf4f;® ^4, C^ 44f4^5tX45 C4X4 *5^ 
fi54,51 «X4l5r 441 44fn^;4'OX5I1 ifll4 200 '®*| 4f*®44 1 
r4 151X4 *5^ fg*1^5I ^$f4 49 C31 5^4X4 5f?C’*FX«1 

'^rrxsTiFJfi 441414 1 1m Cir^ I 

C444 **4^44 ’8rf%C44 •imi 4l4—C®44 
'4^44 fnfsHPil nmi 414 I ®X4 *5^ f4r®T44 C4T4l&^4.. 
44 (Quartz rock) C4X4 414144® 311>S.![[ 4?1 ^4 

414144® ?f^*| 4rrX4lt^4lX® *5^ C4l4t§ 4lft4l 414 I 



f4f^44 '8X4414 C4X4 f4®1X4 ^isf4 44 I 


»f1%® *5(4414 *5'®x5ric4 c5rf5ix»rt5T 4X4 |4ni 441 44 , 

4lXf4 4*11 44 ftC44l4 (WAFER) I 

1. *5^ '8X44^44 4rtWl4 41414 '5(«}ft’«Pt 

*>5141X44 tf4f4>^l4 ,4X§1X4f4% (Photoresist) 4144 
*54 fiJ4l4 ?f1^4 44X44 41414^4 «X51*»f Cf'e41 44 I 

2. <54*T4 «i|5X4 £*%4f515r 4l4XSr ^14 

*=n»rtl ®T4X5r& 4f4K (Ultra violet rays) *11414 44 I 

3. C4414C4C4 '*(14 *5415 C441X4 f4X4 f^fXf ®t4 
4X41 ffX4 *54 44X44 411^4 444 sfJl4 (Super heat gas) 
<21X414 441 44 I *54 4X»r ‘*411^®’, ‘’('IX®*^* 41 
*5(f®f445 ‘4X§lC4fir^’ *544 f45 4^ 4X4 414 I 

4 «ll4ft ^4X44 4X4J *5«X»rl 4l44l4 •11414 44 I 

5. *54'^ 41414144 *1?N 4X4 44T«?4 

(Positive) *541 4«fl4l4 (Negative) «Tf44l44 C4« 
M4 441 44 I 

6. ^*1X44 ’(4f%4m4l4 4414 fX^T 

f4f^ 514 44 I 


• r«T 4im -44 CVfPf, 104 «t44a 4mw C41tS V^TW 70W8 
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7. anrn?’«iT^5firfa[n»i-iiOT *r£«(T «u::?T«f mi 
csfK c«3?wT?’trtn Ti ^ ^fT’FW c^®c«n i?*! 

^ I 

8. j^prc^ c?Tt TtiB? 'an^t^'QCiTU'®, 

»rf*T?ic«?f hsf? 'ajTc^r i 

’Tt^ii '« t2S5f%i sfiTn’?' 

^11^’*(f^'5rf»TC5 (Utata University) 

Jf® ^'sfir 5??rl i 

cm^ 'srr^t'® sTTC-jf «qTs cirt^?! '«!«? m 
^rl c®c® Tf^{» Cff id^ecsn ajotT^r 

?ft?c’r?f ^T'sTfw trl^nr ^T^n i 

c-'iJrtsr^H , cuff's, c 5(T^^, nt^’n 

fsir^si, 'srTcJrf^l ^ 

iT5t»rT®r^ »tT^i '^rPrc^fi 200{5 loo 

^ 'TTc^p tii5fl5 
‘t:? ’Ttw I 

f"itw strst^r fi[C5TC? <5^ 
iiiri, wtsf, 


arff^ ?^t*Rr ^t«f fn^ ntn i 
'S55tn W '»fTC’ff?5ifTC« 'il^ KiSCil^J 

1 c’retsfi »if^»)t5il 1 30f5 

f^PT c«Pl">iT4*ft'$ 'si^ 

'Sin jysicsf irf#t mii I 
cirm 4?Hir m c^ic^ 

'-9?( Jt^c’sfca iii^sitai i 

wr^l c< 4'5lPf^§r« 'Ttc?! (Tbinaing 

Computers), ffas^i (Artificial Intelligence)-^^ 

c^r 5SJif9|^§T^ ^<!fi mz^ 

ntC3, ^iT5f^C?F fi(t^ fvfn 

»lt5(W?r C^TJl C^t'»t c’lf-CSi fsiOT^ 

f*TC5 nta I 

sfHtcii «ff®f5 

I C5t& (;!?tS cwT^Tc*i sir<j c^- 

s^'s-iiiif irrsfixiti *^tc^ i dfr'C’! ^f’T’ 

1 ^'a ai §fa'a 

f5*T,cJia 5T%1 ca^ I 


'5f'^^**fJi ^t9f ^'t's 'S *5i^?*f*i'®i ’fTa^ '*(Tr^ i '®)r''jai 

*f*T ^*rc'® ^1 arat3J t **1^ usrffS'^ ^btc'® ^fa< i s'sk^ 

'SIW'SH «f€f 'SIT^^^II Cf^ a1 aC«(B ’ft^l fif^ •fl I 

^nra^iS ’rfirf^as 's «(T®a[i:^f <2(1^ lOO vSTc*! ^'® f^tw, ’*ff4®f ^nfift't, »fi^»if^ tsitiS'i 
'sftr^ ^?I1 J 

nw «fn'4 ^rtac^ 2.743 ^r^rspraifjr, 1.830 41^53F!4 )T>i, l.lOO sfT^api- 

iIT»( Iil5?v '®tTC*(C*T ‘^f^T'l I 

‘f^i’ 'tT’fl 'srrc4 '»rrc^ 16 f*f: siV; 'sit^raw 21 r*j; >siT*, 30 f^: ^t: 'iiTs «!Tcn^ 

1IT3S1 fv >211:1 f®&ff*r4 ‘fn’-a -afTssTf^ «iTw 600 f^i; «ts ), m 

irt 4 ^?r® m c’l’B'W 212 fsi; ^r. 'Q 108 f*(: >sit: i 

c^^car 'sfT^al (;<aTfe4 '®rafT« ^^ifsTsf %>T*r fft® i m^fT'-ala '«(KTc^ 

jfcw aTa—cassr ^i^iTPrc^ 43-2 cm^, ^ 25'1 

^nn 24*5 4lt*l, iStW ’fiiwr^r 'S CSlk '^T'^ ^TT?!^ fW*!4 f’T-l, fa-2 

uiat I 

BiT^-2rr?tn c«rri54 '8 mmt^ lt?l »i5rt® ^*ftfT4 ca*t4 ent? ai - c*(^ i 

trW^iTw ^ <rww?r ’ffinrr*! '»fWcf9 

ciTPW irlTO TOW^i C '«rtwc^ f^4, irt^i- »rr*s»nc«f*i ] 




fife 

Tm* 


nfiirw »!t^®rr 

vtfl*f«t»l ^ nrjwfifcsi cifTTR «it«(T^r ’?cn'9f 

^f¥*T 1 "f^ f*wt'^ r 

’f^ ^cir=? f'TC^ ’TC'ij cfp*!? 

«rrv sp® -^rf®!:® fjTCBf^ ^st^l •iti'^ 

?rn*nr « c^tir ^f«cft»i? 'stm '« nfi(^« 

»tfC?llf ‘Tf»ttntf^ ?f?T5TT?( 1 

’tmi 

Ffffffl? 'ifTsr ’ll ^'®5 '»rtc^ i ^Tf?i8 

(S’fJils ^ ^ 

%rt^ ^Tt’f 1 

ciftSf nrft^r atn, ’psnfT^«rf*^t5 'f?Tc<?r 

finish m ^ I ^ ’^t'stc^ 

C’f Jf’! n?T<'«lf^’?t^ 'STC»I 'ilW iw? <51 

»i?cir^ nT^^fWi sTKTst '« ^<5 

’T® Ji^par- nt^ i ^ *i^?5f 

nf^65fl®i '8 «{f®i5 <si^^ j^fll 

<=[11?, C^t <?f>[®T^ n^T?! ^5T0r?t Cf'STfl 

isi5T* c>i^ <1^^ ?Tsrr®Tc^ ’f?!, 

'if^i’Fi *fi*rt5i c5F^ 'Si«fT«s 

cfln?[i '«i«{^ «tf®c^*lt?i cfm s^*[ ’»i^«r‘{i ’fca 
'ST^ c’w cirt^’F^f Bfftfjnsa^'s ^’iTi 'srrcf i c^t^^’F’h 
c«r-'»rtt^ ^FT«r—cifsi^ f«f»rJFtfr ?®T?r ^f®<rrft^r 

'«rtr5f'i *ix;«nr W'sti * 55 ? ^ 1 

mfS F[»T "ijm 'Sf’^ncsnr Jiiw ?twfrf®w m 

ciF»ni tfWTnwRr c^ ^<nr?i^ csr®tm 

5rr^«r»rrr« ar’e®i oi^ JiTw ^ 

^,. ’»t<T«.—^asFS'nmr c^'srt^sft 

^TCW? 5I«PI1111 ^^1^511 

«T»nTt?»U #!f® Tl principle«j% '*Tt’Rlnnf 
^n’FT'si *fr ^'8 aj^Tarj 0151 

•Bjjra*! iijCiRf'S afc^rnf® 1 

fnwTrpi ^rtT’T «iT5cn:int 4®^'®f5r ^ f^, 

cwi »wR^ ^ csitSf <rn^ snw^ ^1% 

‘<?HT® •TT^rfsT «rrPF ^trs c'ltn ^ f®twc«Rr 

c'fm® ^T®T^ «n f® I w'BT^ ?fmf one? 


c*m:^ «Ttlif F[ti:® ♦(f»w <irrf^cf «rrcf» irt«t» 

1^51, cifWtt-iS’Sf ^ ’Tl c^ ^ c^nw^ 250 
fnt{ 12 ^ &T®T? *r®) o^% ^ 

ffjc? TTc*5iif «iT^Of cn«t*ii^ <itsiTTr «f 

I fn«rTn(c?r 1%« ctt???*? c«rwtR ^n 1 
fsfTSf Cfwm ’fT% ^fiiwr ’ICf 
'“fjT’j’nRTf sTTsftar 

c^fif «rfti('8 c^i|f ®c=«r <ftf^ w’f 

'r’fCBC? ’FSf CiT'NI C’RHf ®t^ Sf9 ?Tti?-ni’Fsr «if^si3rt*<*pi’F 

cn^fn 

®TC«T ’Flu I CflJR «(f®i5 tfm f^f*i® 
^TC’T nftTi I *T?t^T?r iR® nTflcsrt 

'5»prT?r nt^r ( «tTf® ’3[?rf5f 

nft'^ ^ 5C5T STt^C^r*!’ Cf’Tt?! 

C’Pft® ’F?!! I “nTf^l C6tn 

»fTf? c'R’F c«f’T?i c’isTr c^fn, c^r 
ftc® c5Tf% 5T«.«fit? nTf® f^ic»i^ 

’rj^’^T'8 CT'Q^II ^1% I C’I’lJl «n1% ’R1 

%-im ?TtK, PARF ^«t ARF 

I PARF f®’t 4? nrf^ ft’f '^vs 'aim 

^Sf, «ff^c>l'*!->i!?f nc® ’F*r# 

?n *f9 srTf? 'SITU ^i5i?r ttw cjtSi 
c’RT® f?w ta I ARF fifpi ifTf^ f5Rc»r ?»i 
n«r« ^rrf^ ^ 'ttr' i fi^i 

'SlC^'® C#n •fftsFt? ^T*ft^^ 1R 

^ 'Stl’f ^ ^ ^T^ 'arf^fTVI 

T»i ^fora fFfw ^nytir srrf^ vt^in 1 m w 
•nr 'siT’it? «ftf^ c®m. ’JTf^? 5Rir 

^ I 

9rTl^^ rm 5i«3f® ^ ^r«r ^*rrnnr cnsni 

CITPF ’FIR I PARF to «S’fI 5 >im»lfl 

§tm&i Brr*rT^ ntf^ ’rt*r 85 i^T^^-nr ^’f'nr ^ 1 
'sit^fi c?w? irrf^5 c«iw «t»t 

CRRF c«rtTre cm ^1 utvhr ^ «ifw 
ws »fto5srff^ 5w Rst^ cR-m^ •ff^w v( 
^rnre iiW'sw^ 

nf® cpR I wNfUv 


• *i#f niwai cnt«»’Ftai®i»Ttwton 



^ 
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mti «»ni srt <?fw la^pls »rc5 Tt^f csiwm 

l^ntrw OS'®? fc® -^fifi 'sit fwr c*fiisi? 
‘»ftt^1lf«T? ’ff^ 'S?TC'® ^ Jt1 1 Si'S! *fT?t*Tn! 

W?f srfffifT? JTt^e^T? «ITC^I C??TW Wf^ 
c’T^tw TOT ?Tc«nr ?«fT f?t? ?-mi cn?r® ^ i 
Tfcn? ?r^c? f?nr ^c»Ttc*it*ii 'stt? ?tvi m? 

?1 ?T^T? c?sTJ( CTn?1 c^'JTCn c?T&1 affl[in^1 
^r? W9r ?m? c?fc^ c*fTo? *rft^ ^f&r? 
cut I ?t?*T? c?rt^ ?:?'T? c^t ?«tcst^ 
5i*T, c^f^r ?1 ?T»rl5t«n? ?*t i "i^ 
JT^^flT? 'Sft’TiTJr? ■r?[il'Of®T? 

I ^T? 'Q’T? JI?r? 'sifW^TW? ?T? ?T? 

»i^3f ’rff’TTsrr? 3r*iTc?T? 

c?cni:'? ??«! err® i 

»l??C^nf^T? W?? ?T^1 c?t?f ?;4T? 

'S 'Sjgjsi JT^tO® I ^sr C'«1 

'8 f^Trf?r?? ?s*iJlc«r? < 5 ^ >rsr^? 
45 ?^’ "SfiTfr 3fsiT«rt5f tfBfC'® 1 'Sit®'® c'f’tl 
?T? ^«T®T®1 ■I?:CiRr C? 3T? ?T^ ?[^t? '8 

Cif^, C?JIi( vre*?? Sltd? at®, ^’IWCSI? 

f'S-'5ii^-f% c?t®, »i'i at®, siT^®il ?Tf»T’f® 

’rT?f *tt? at®, cJt^ Jt? ?t^i 'srtn®^® ’tfiift? 

®t? m f?w? c?eT 5( f5fi® srl 1 ^t?cir? 
®® « f®?Tf?cinr m ^trsf? 

TTTft '®tanf“?c»nf ^o(\ '=rr«Rn ®T?c® ntf? 1 
(iiifr?? <fl<T5t 'Site?? 

c?® cm® srttn ?«? *ft?^ '^Tresr fcsr ’rc*T 
sm®*! I nl^’pcf? *R:3tt?»R? m »rnil 
^T’TTR? ’T® ^rfartsf I *i?c?? nf?a«f 

•rf^ f?ws? sitasT? m *rr?T? <a«rR ^»t 
trtwt? %ntw ^ '8 »r?if 1 * 15 ® 

’TftnrnT? ?j w's ^ c®t^ 

■i?[W «Tr?T?cstc^’ft®f^ri *ft«ff ^-’rrt»i^^*ifi(f?i 
rwTf® -e 

3if?T<. cn^t? 'srrKfiff orrtfe®, 1 «fit 

®Tc? 0^ ®?i ??, ^(m\ 

cvmtii® 5»n we®? »rrf^ at® w® crsvi 

5®? *(1^?®? '®m»npr i 

»fti ii®T« ®fc®? «tm«i it®t® 


2&I 

I ^t-sT^r® ^tStwt’rr^t®? 
«*T?1? ®t®? '31ft® ®5® ®ni®T®T? f®« ’ll® 'S?np< 
?Tf® I 

f^8fT’5? 9rr*f5rr® 'sisfl® c? ®T®- 

®t«lflwTW? ®if¥ft?t® fsf®f31® ?t? iSt®ft®fs! 
CJi^rtfif ®W? ?«i?J f???t ®TW ThsT? 

?i-®Tt® ®f®rt® ?r5g®*i aff^att? «iT’i?i ®?t6t? 

®mi ®#if ?Rfc® ntl^ 1 ®TW ft®T'e 'fmsppl ®f*i 

^ f??t? f%®Tc? ®T*lttT? ®T?T?T ®?t® ntc? ^T'S 
?^Jf1 ®C?f|®T^ 'SfTJfttf? ¥*tt®®«^ ^f® 

?t? I «ii^ ®?f«f® ’jfsffr? ?5 tfl®? f?«T^Cf? ^ 

®t?1%® 1 f>i®t’(t?? ®f® ®%®® 

^r^ltt® C?t^Tt® C? ®f^T?j ®t?rr§® C® 

f?®t? ®t®^ C^t I 

f®WT’J? CfT§ 8j!»t5 ft®, 240 ?tft®? S’® 

®?t? 60, B'SSt? 40 Stf® ( fsfwmt at® 

ST® ^'St? 'SSft'®, '^?T* St®S? Stl®« 

^'3C?'« 32-34 f®rs c®®f®?t® 'St^ I 'sf^n® 

C?TC&®, §TTf®, ST® ^®T'5® fsits® I swt?? C®tS 

®S?^ ®?S ®TS1 ®t®® ??®T? ^ Si I ft® 

®S«. ®Tt®®Tt®S CWT& '5iTS'« 54i8 ft® f®c? 1965 

'^Tt® ®TftS f®9fT^? f?®TS^ Sfl'S' ^ I ®1?1 

c?t®? c®t® ®sSJ1 ST3125 ®S=, 15^ V«l5 ’jfsft'S 

sj^sss s®? I i£isTs®t? ®fs®T?® 'srfssTft fist «ast 

sT®rt^? I '»ts ^Ts^s '“Ttif fs^s I 

STS^ ^tl lilStS^T? f®*aT€t ®?{Stt? afTSTtf? 

fs®? fs:.^ ®^l ®cs? ®? <if®Tts i5t®%®s ^ast. <«?rrts 

« 

f®?t?? S'® cf®c^ ^a® ®i c?®t^ ®ts c®^ ciftsf 
f®t® 'iif csc-ra STS fstsfiws si r®®T^s— 

C®STSSrrs ®s®trs ®TftS? «Stst Uif 9ftilS ^s 
"sm:^ I 

iaSTS^TS 1S®*®t®C® ^le-STSI firsts inf, f^ts®*T 

®s® stir I c®f ®i® ssTfs®, #tsi '®ssl st®ts% 
'5TS1 fsst's ^ I lasTts fsf®? sf '6 fsf%? 'sTsr»ift 
C®Tt®?n CS® ®Tf%tSlf fst®!st® S®ST® ®SCfSI 
c®ts ®Tf^'«, sfk si ?T®tsf«S csf \ 
^SSTSSm ?t%STSS f®^fs^-«iis ®fs®ts-®fiwf'8l 4lts 
stf«c®s ®ftw c’ftc^tf I «as5r ’jfsfts ®«t* eft® 
*rc® S®1 *fs%? fiFS’ I fswf’^s ®TSttf? <«'5 ®ttf 

®tstm c®t® sfS5 I "If:? cs f®«tts 



W •!^«( CJrr??1 ^ «iW ^Fl f^F|t| 


2^ 

?rr«ri c^ *ttt« <4 ^1 cftfw 

^n 1 

fSr^ft^Xil "ICT 5P^1 

wru ^nr«r c^r'®!*! ustcq? «?© c^ 

jRRsift Tl wsrJTt«rr?rm co[z^ *??r& '®i 


csfcf I »r?nns[ Cleanliness is 

not expensive* ^t**W 

csfT’tITif? ^ '®rfw 

'S’T^ -mm I 


ftcstftel e ataPTtf^f-pfii® ^ «m:sr e •!» 

«i»Rr«rt«l irti* 


BfiR sftTfrinr ^f««rrc»r csr 

f’fCTflsr 

inr® y '«iTf^ ^st’t, ‘sri’ i *rt'$Tf • 

c*!^ '«NCTTf^ ’^1 m 1%^'$ 

'■fTcf «rf^c^® %^t*T 1 
^J1, VTntTJra '%llTf^’ ® ‘siT’ltmf^’ ^f5<f 

^'>rt^ ! 1945 (k 1 w >1^ 

"STt^l carter nwfl i ‘SsMil wrsrr^ 

tiiw jl^ ■> JT^ratr® f^iiiTf»i»n sr^ra 
cw c?rsr c^iT^ii i 

^ c«ft^ «rf<iti( I <2f«r>« c^t^?r «tF® «fnpi 
•.ain ?rli! **rr^ 9^ «*ii 

lii^ftniT&i c^«r '«tt?s »^*rr«Tl 

c’rf’il c¥t»f cw 'sifw^tS srft 

ftnTJl I eq=^T?wnr C^1 ^‘Tt 

sftntipjR irT’rr^TRrs i liiTrit <gf®® 

^csTi R*h 1 ^f^cJT cf{t >«‘>r*i 

^k»rt •m[’RT*rf%f '»JW 1 ''iTisrR^i 

^irr%. 'Bta ‘S^ ^ I <2f'<(*i 

'firsi fVJ ’itr? 

?rfipf <a^ 51^ I '“iTii R^l’src^wiS? 

iPTsi R»r R'c'TtS^ I 

asm R«t»ft '«W«T3T-n« >> (?U?{ ^ ^ efW^ 
■itpu ?t5 ^FTf '•iRTT^’tm R vf^ •^RsJTt'fsf ^^icsn 
-vn Rj TW Ryp i m\ mf ‘STTf i 

c^W i|ill Rc’^Ft«*nr *f« c^rR c^ »itv 
fwl, *^vRw «ffFH m '»mf«5icn mK 

‘ % T-m.-^ |tfw»tnf:--^. w^pr.^rfipPi^f 


“fST**! '2f^T»f w n’tn*fT«fR^ RtR^t'i "iR'^cn i 
CTfifl RmR^ n?I 'Sft^'^C*!? CUT®! 

C'ol^r ®'Rct, WS[ 

fcvn «r5® I cfT^ri ® ^C5T1 ffw ^Tc«?i 
'si'Rf^ R?rT& c’i'f cm c^«Tc®n "i^^r '=n^T“i i 

c®T^ c®r*f ^I5?f '5tT^T*!C4 ^t’fcsn 
csm I c?ft«n Rc’?Ff?n:'f?f ^c®i cssff®? 

?? cs!(5^p i 

“iRp « ^p*Rt «t®Tn '«i^rR'5 

"STT^r cf ’?^®T1 1 

C^t®f1 ^15 CT C»f '^TlT’fT? <Tr?R®T, C®R 

^TC® Rr t%C»ItR§1^ 

®rf5j? «f5® ^Tt‘T ^ti:?^ ’ffni^ fIwI *4C? 

^*TC>r c^rcsn i c^iTsil 'I’sut ’siW^fni? 1020 c’^m 
1200 fjRi^ ^<rr5^[ 'fC'cj c^ m f|*T *^T®r, 

'51^1 400 ‘?f)t®’ (c^®Rr?r RR^i*l, Tl cifi^^siTf c»iTR'® 
^ ^ nfio(tr«>Rf is5ip^ Rrr®’ )i 'ffi^'i c®^Rp? 
9ftra iiw w 1 »i^? ^ ?rr^ 

?^«I 1 n's «rt% 9'5W^c 1 ’rnw 

ctnc *5c® ^pfc*n ^ c<rc?, c®t^ c«rt» '“jRf- 
c®fm nrw ’rr^, tw ti m '« c»r^ Wf c»rf*[ 
cwrw ^ I ‘ c«rTgt5 

15CT csfoi, *fR'*T'» ’?R- 

^TtOT, f?wt w^WteRf c«cw gw ^ 
%iR^ nr?i? ^w, <rti<Tt»rt JTr^r® ^*m 
^ csi’t iwrt®w RsroRir® »ttpr sn fi«T 

^Jipnr 'btTwi «K^i «f*r I Rn sn <?»ta[ fsRiW 
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I T1 ’fi? ? C5l c«CflffW ^taPt^ ^i«n ^fftratni fSl^c^Pml cyftn I 

'sfsniwt cnr^i 3 cm 1 ’mtxst? ferora <«fmm «wT^ c*f*r c^, 

'«rti^ f5f%^Jii mfln, wi IB^ft? -^*iT«rfi!^ f^rJFt^c^ Rcs'lPmi 's :^t*rfjrrf^5 

^rcTr%5f f®fm 'Si '>f's^tc3[ »iTt%r91 I mf^^cnr 'a?pc'f?r ’tTF^fc^ *ic«fr 

cTr*ii FT? ii:»fT Ff««r < 1 -^ m c$Bd%? ?f%? «f'8t?«ffjrs '«r'<(fteT^'^ 

^t? *IT!?? (il?* siMfJTtf^^rs ?T§ *lta^ ' sfT*! ciftW 7<rC5 I c^sffiFSi ?f^? TW *TC'9f%?r '“!Tflf 

5Tf?C?f^si I *T??'3^’ftF mi C«(C4 Ffsr«I ?f?'®(Tt5f»'Six?? ?\“(?c??1 <^?5l'S’^T®, ^11^ 

rnwf^sT ^ ^ “im? '^?'8 *«?? »5^ ! ?[Cf ?tTBTc®5—sii sfTf^ ®Tcf? ?!.»f*(c??t'e ?i 

c®BF%f C9fi®l <S('5T? c^^rl ffC?f|*l f%?nTTsf ?1 '*(®c^ffsr c?Tt»f "siTaFT?! 

'5tfi^T*s“t m5:c?? ’§«!? I 'sic^c’pt ?if?x!r%r ?T«rf? g»r, m' ’it'f i 

'»IWC?nr JrT?1 cm c^ltl sit®! «Hwr'lf??F C^T*fT?'=lT?tC® f?«R^ •H'? 

fT®i, eiF'Q c^^ c'f^ ?1 ?i5?f5i f?^r® FfsTT Jim? mi cm «fmi 

?'C?fl®T I 5?T?P? ^tsp? 'SIT?T? 'SII^OT? ^icn? W1 f?C? ???Tf®, ^?’^T&, C*!’^, CfT=PTJI*fT&, C?®lC^*f^, Jlf%?— 
^C?fl®T ?«5 I C?T?1 ^^'ST? sfT'TT^ *1^? ^fB? me? t iS?J! “l^ ^fBc^p cf«fC®r c;?F ?*TC?, 

?TfJT=»tiiif? <2i'»i5i 'Biciic^^t ^f?c?f|®i ^*1%, 'sirsf c?c^ ??? ^Tc^r ^ * 1 ^ orf?*n5 m f ?*T 

^f?P? iFT?F!l c«rc?? ^T®-nrt?? ^TCW C^T®'©r®T f<ic?f?®! I 

^®r, 'SIT^T? ^fip? ?>T?P? ?l cif'^H f?C?f?®r ‘Jic^fTf®!®!*!’ 'e »i^ ?|B? ’wmp{ fi(?T?? '^m'e *t???T4k?? 

'Sjsitgi Jr?0Ft??5 C?T’I 1 f%l C? Jl? ^ '« -JlT^fJ!^ ^X®? JI“<^ fit?T?? 'sit'^'S ^ fil i 

f^i, ®Tc?? ^<!? c®«pf^ ?f%? «J'£T? *11:®% 5¥'5§i 5>— ^tsni f^c?tfjrJil JTt'srTJTlf^Trjftc?? ^* 1 ? c®^f%? 

*>r??^s?Tc5! cif?i f5ic?f?®r c? ?:'8?T? n? ->5!? «t»t? '®rT? ^®Bi m '»i 

ftm? JltorT^^ '®iTT®tf?^ ?^*i c?tS, '5?T?1? ^wfTill I 

5f|iT twit's 

?Cil ^5piit ^T^ ‘ii?' ?<1&ifT? 'SfTnsit? ®TJr ?T®lB Ji"*;{^ c?*®c®f c?!®! ^t^T? ?®li:5r^ <ii|B 

C5PC§ ?Tf C»f?1 ^T'?! Cif^ I ^1® C?icB C?*®!! mi, ^T?*!? f®fi( cil?TW 

^c'? fire®R '8 iTc??' 1B ?T® I 'ii^ ^T® 'srTe®f? ^^Tc®? mit Jf? ^T's? 

’ip?!® *Tm I 

'OPI^? SICSI ?t5S I »l®l)fmi i^Jlf^I ??e3r? fFf%«>JTl ^ ®iP ?[C?— 

m I (^^pjfTai ®i’?f?«ri ^c®n '®rT?tm or? «t!j c®rrc?Ri «raf-<2f®jf 'aic^?f ^ji? 

4l?«t ^P?:® FT? sn I CfC?? 'SRfl^JI ?I?^1 f®? C?C?? cm fiI®JT?JT^ ?l5t® •fTc? I 
-mim <3? «jf®i??® ftjirc? jrf^c?*Tc"^f?ir srr's^? ?i??rr? m jtTwij? jrt®f 
n'jr^JT «r?f® «rf^T‘Ti! m\ jt®? me? 1 
n® ifsfm Jn:?T si^jj;;! emm »i®rTfFf®«>Jil f?^3Fr 'srnnf® ®rT® ^c?c? 1 ®T? <5415 
c^im c^U c?c4 ft®i®i ^c®! fm Jit4 Jic«f ®i 'si® c^tsi 'stjcn 
»rrfnc? c??i I 'Brnr?4^ 5®r '=ff® «f®r'4 c?*r ?^t^, c5<di ?i c^r^B cttpi 

®rT»rn:jn 1 m? jrw?J f^c? *!? '®if *i®T4? '?Ta[T®? 4c? '»rar ?rT?®ff? 

CJI?rr^ ®r? ?fJ!C? CT?1 STB? m? ?1 '»lte®f f?*T 4«^T?® 'btJV® 1 

1^, c? injfFf^srt? '»!te?i f?’??4? '?i4i«if® ®i '»rrw f^siT<.»rc? ?»n 

c?c® m? I [ 'm r t f? m\, ?rT?»rT 5 ?»f ] 





5[^4T*t wnfr® 

forc? TUsn:^ I 1957 4 ^1%*^ 

fe«T>stC *5:^1 

30 Ainu'S 3R 3nrRr '“rf^rTR 

^ *ii 5r?wTf«r» ww 

f^BT^ir^ "vtOT siT^msTTfl 

^ rw rft^ ^cKf I 1961 TO *RT^t*i c«(w 

*jf^ «fffVi ’rar?, 1969 ^ 

»jw>?rn fro var»TCi *jf^ftc'®. <i%wn ’niTR 

*ffw-f^fw ’ronrf ^t^r \ *iTsjot( 

bsft '5JF 's *rw*T «c?'*^^*1’fTTOi, ^ 

cnc?f?-*5f^ ve -ifini 3ptw f?a, 

> ’R 41? »wos I 5rT?Tt*iJ 

K') 

fTJBWT'Q *I?n« «JC^^ =?^=r WRI C'SRf-C’riR, 

3mtT«? c^«n c?r? sp^^Tfsr 

^ ’itlinf afTs?i nm ?c«cf i 
^1 «F1R1 ’Tf? ^ '»iT??c‘Rr 

Wts \ aRn^fW? (mt5 ^*T4l? I’fm u£«Rt?, 
c fe jiity M , ^/tf^ W'^WS C^TTOR 

^n4ic?? ?T?nR »jf5[% «it^ c?t^ 'BW «rtr« *fTTOi 
?tc*e i '■rf’T?T'«n ^*f4ic?? tow «rr??t'6TR 

»rf^ .TO cir'8Tt sm? ?r?t? i ^pr^f 

'sufTOWS TOT'S ff^ ^ciTOT’fi '?f*r’Pl 

?CTn I 

<« ’r*w^ wn TOTO f?«1wfl ^<i5*T fk^, ?t7 
«wf?'w? «rf??i wr *rrf^ i 4i^ 
f?wtR4 '^’fR 1^ «rTr?, in 

wsTORwr «(rTO? I TOTO f^R <rr 1^- 
brciTi ?«JT—til? c? «K*i cf‘TT'eTi ?nr, '®R cror 
'■icjw TO «rttf ^ va^ ^'N»ile jftTOF 

^I t lRR? TO TOfWr? «rf^ I f f?TO TO 
Trt, TO TO c? «nt 2 ftm? TfaR ^n^TO ?TO1W 
«TtitRl TOTt, C»r#fiw TOU 70 TO ?1 TO'S C^ 
N? TOt? <3FR R1 CTO TOfiR ^CTO TOTTfsi 
api? cTO^TO TOtW J 

• ni?»1N'*WI^ tWrftntf fiTOt, TOtoi 


»i^TO f5jwtr»Rr 

|c?? 4 iTOto ?TOR frorw? ?it*R TOt«r »tTO 

’Tt*rfirt TO? !iTt5^;r ?5 t ^npr ^rt^ 

^rtiBf—23 ^ 1983 ^rrf%r? ?«r ^iTOlf 

C«(fTO^ ClRT?5 C?R *C?^TOf^ TOTOI^ 
(Strategic Defence Initiative) f?TO la^fe 
«TO TOR, C? fWRW ’Star Wars’ ?1 TO? 

f? TO? fwR ( Rfef^tc? ?9Tr5 CBrc*r ) toc? i 
< at TOW ??rt¥rw c^n«rT», ?f%? ^n>si? ^^tf? 
WR ?f?TOr *iTO i ?ff c?c«f ?t?, '5C? ta^ 

?TOH 5 ?i TO 'SI? ta^lB I 'SC? 1983 

^^TW? '8jc;r 'Rtc?—i*ff«nc^ ??Rf»t «jf%TOR? ^ 
TO*Rf.cTO^1?f®?TOf%??l??!tT RTOR f^TOW 
TO? mTORI W TO% I 1969 ?tTO? 

?T'e?1 fRC? ??R 'sitWTTO? =71^ to 1%5T, «?? ta^ ‘TO 
vs f?«rrR’ TO?t? <a^f& f^“i? rwt? ( ^btT^, 1969 ) 
?^TO WTOF? ‘??TTO ’8ff«TOR? '«RTO ff?s‘ RT?^ 
«fTOi R?TTO f?»Tc:?? ’RW 'R'fTOT’f RTOi'S *rTk?s? 
^ TO?®i ’Fsi I cRt «t?ci c? 'Sfhwi <2r?t*i 

SW1 TOf^, aPR? TOK? m fRCB?- ^CRf? <21«f^C'® 
RCTTO fRWRW apjwt c?f? TO RIRTO R'RI 
?w I 

«ITO RSI TO R? %?4IC?? TO, C?TO TOTRf 
'©TO m f?R CRW RTRf^ 4iWf«R TO |?p I <aRR TO? 
RTOtW TOC?» C?TO fTOTfRRS i 

f?TOW wrrr <pm '8 'RTO RtTO? artfe? ff? ^ 

TO1 RTOtCR C'ftCl I TOt?, TOTO^ ^41? 

^ WTO f?RW? C?»fTO®^ ^RR i ?f? 

R1 vaRFlIW CTOTO ?R, ^rro ^tll TO5 

, '5«,'?TO TOW? RtRft? C?ffiC? RTRTO TO fTO TOT 
TOr? RW CR^R RJTO ?CTO I TO?«f»f ^R<IIC?? 
TO ?R RRC-fR CTOTO TO TOf?Rf3f<C? 

RtTOJR^I ' TO?I5 cRtRtCRtR ^Ranapr ^ ftfWR 
RCTO CTOTTO RTrITO «fCTOCR? 5t%1 CRfttCRtR \ 
RTOTORTOti^tr? W.TO?TO» c? RR RITO 
fSRpP TO Rttl, CR^tifW f»r5 S(-^R TO TO RtR— 
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’«prnji 

la^ ’n^nrtW ^tnfifC'B wi ^ ‘Anti Satellite 
Syatem’, »rt.tiRn ASAT <'»ijm^)l ^atW 

I 

«r*rcii? w ttt^ c«fT?T?r 

firw I c'^>i«rrc»^, ■>(t«rr? c^tn 

K«^T| <a»R ?ij^T?( >^^1 fw®T 

^larr^Tw (Tat^ fartmc'ifl s.tw’? 
t«\>r w op<m I '®r^«(i c^, 

«rnir5i '«js ?9r5 j 

'®TffsT^lPr? f^nrtsw ft3i*rr*FJ 

^'etrTs wf^^l ff?f i 

’fCTf sfftani 'siiw&-ta?f 

■aiTf^n t[5r I «rT^*iftl¥Tfl ’ICf 

♦Tim «?!» VWCf I '»JtCS?f9^1 'S 
<iiiR'sirrst^-ia?! *?l& ^dr® arwi *2,^ 

^Tw artsitR^i ’U’JTl fl'T I 

I f^d'C'^ Q^u 

'«?’f 

fiit^-i '®i5{^tft -St? «rrfV® 

jr?^Tr5«i ^rfm^i ««tJr ^tc^, 1 %*t i 

«443 ^ Killer Sate¬ 
llite System ; ««(*i fircf '“ITJI51 ’Ttra'cn 

^*nr® *rtft KISS ’®t^ |aR i ^>si5 ^a^isi 

C?1R, »R^»r 

'«rRH <?i ^T^i'e friirh ^ i 

’5®3f «ii1^ fsiCT srtf^Jt !|«'?it| 

*(fW-fJlfl'Fl I ?r^*r:—F-15 

sim ariTt f^tftrsnj ^ 5rs»ra “tT’R’T fV’rtN 
?ic^ «a^t C5f^ irf*fttr ^*rtsi ^d^pw ui^ fi’asx- 

cerrrfl ’i^t*i’?TJt I f^nrap? r ^naipw ««t5»r ?(t?ir® 
1 ^, ^ a'^rtS w’PR 

Wi •rtitPd ««prror ’■rww 

»a^ <5t^ cwf ^«d ?c3pt wi I 

?[i^cw fj(f^is >r5T=®T*nrR 'sTa »T'¥i 

^ c^fR 'e-^nt.arrc’JRi »rNjr«r ’fsw i 

ar® ’nw. 

«rRfii¥ *fftapi ^ ctfn I ^ IS^csix-^f 


'sirf^'taa *Tfrtni9 JfW ^^Rcs-jr^t^Tt*! 
twwr <aM5 ^t*d ’ ^n®s[t^ «rtRf®?Fi 

’TOr ’«f'«s ’^f's ^ cawfi 

f<^??r*l Irr cf'eyi i?»r ;— 

»frf%:T ^jTfirrTtf^flt® ^as'eyi'^Ji Rt^Tfirap 

f^T^a'TfS RR ^ iaaH5 F-15 lR*rtR «mr 12'3 
(an 40,000'Qd la^? cR«rtR 
tRRR CJfR ^ 18 ft^ fV-ntTf I 

c3t| 09^ «aap|g >n^r®T»i^Tsf m 

snrWiiw (snnjiR'fra c’lkf cn i 

R ^ «r4r*rrf^® sPsCRf^? (infrared sensor) 
f|»T, R'®^ Rt^tRI 'siT^T® 'ST*!- 

?ff«R5 "Htr® c*fR 'bi^tr^ f?«F aftJd ^rsf 

^ usi’ft 56l5 -fr? wfiSv Rtftrafi sff® 'sir 
fn^ •ffsFTfii® tir® RTRI 'BiRRiR 4i»it'® ^’^T’TTnm 
RR«dR 550 fRC5ltf5I^?l ^W®T« '51^ 

^*fan[i5i:® 'sjt^t'® rr '®n'? c^ i Irsttsi 

a'Tl5 RCR F-15 ft*dlS(?t ’^'Pl WR '»d^® RR'Bim 
'RTRtr'® •RW RRC’psn* latR"^'^ 

RRR R*nr RtiffisT I 

RTR1 ^TCSB, R[T«rT^ RRR Rtf^R- 

'«iit®T^ t^Cf ta^iS Rlfipl RUC’f 1 RoiR- 
1987 RCR 

RT^R?f i(R Rt*T fai? I fidR 50i5 F-15 
fkmm 'aapr^r «Rr<fi^5 Rs^iRTf? mi Rcsg i c^r'^ 
^iR'® Ri?t*rr^R fmRi RttRRi, '«it%^HR ^-^r- 
nf^*( 'mf[^ «Pff^ f^f®l ‘^IR sdfR^I 5®'- 

RTC^R RRfiR a'tls ’■rttf, RRTi? CRR F-15 ftRTJT 
*rfXR uaR? CRIR'J aat»lTft ^fRR ^RT 'a' fRRRW 
Rtfec® R1 Rtawe ^*1, '»IT®T»I-RC'<«^ RCttatRtft 
fRRR WR <aR5 HtsrTjft '5R Cif'8Rl RtR, 
la^ R7RRTR RR RTf%R faSlttlR nRp 2 TfartR 

fRWt|R&tR ^W®tR RPO CRCRR TTR^ iRRm 
^R5{RR5 ««t.Jr ^R1 ’TBR I 

'Bii-d®T§-aiR ^fn"® m, aifg 

2 ?tartR fRC»rtf*t§tRR CRf% ^t5®lR r-Nrr RR I 
RlftTfR « 0 tRPl^ 5rTC«® R®<rrfsi C^t^RRR *fT'QRl C?fR, 

®tr5 STIR'S la^apR :f|RmST '«drf Rtn RR RR » 
R^R taRR RR SiPR^f*! flCRC^, CR®f*IR 

'‘IR^tR «lRRf CRf^ CRRR, ( Gep' 
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synchtonous) ^rfPP 35*000 fWTTf^t? (’ll 

22.400 I c<(r¥ 

siTfrni 

^irr®i tR*’! ^tt ^*f>sfci3f ’fTcf 

Cf JTify STt^TC^f, C*rt 3T*OI ^<0 

vv\ «rt^^ c^c« ^*rjr ^*f«#s irw^T'e^tf 

^risT^^i ’«ft=«’f, ^Tc« 5q?r^T"nitsi ^ 
nrc*T ^111 'iii?»T 

'BfCt? «cwT«r^, 

'irsi^ >*?» »rs?cy ^ c4cf nm i 

*ffirCiSff^C^ CPT’rff (Laser) ^zm ^<0 
wm I c9r3Tf?r 'A’ip ‘ffirJif '»jtt«Tl5 i 

m ^tr«n 'Sf^sre *if%!»iT*Pt «« ‘A’i? <? ?«’« 

c>f^.'»rrc*n >Tt*ir® wTfsrf? ’r*^ ^ 

^31 c'sis? cwi wr i ^Twl 

irTf^, 'sjtwni f5r’5*T-»iins cnr^C'Q 3 •i'»f 

fVwTfir&ry I ’ar^an - 35 

«rrfc»r« f*3^ c*rc^ ^ ^rm c4?r® «*PTrnnr 
‘s^twr^r <£i^ ortspc'S? '«!rtv*f srT® *rr«ft^ i "f^rc? 

f»im c«ri:?5 f¥c^ ’rrfVJi: 'f-^r’m 

»r*s*t ^»n:«iT?l c^f? '»fcs? ’rft'^1 

mv[ I 

C^*f*ftai SIT^TI 

'»fc®s ^sn ?[»r, 

srsr ^Trf arsli ^}%*rcsrr'=f:4’fTrfii 

uifim cnr? 1 'sifc^ »rt»fTfl*r^ ffwR ^«Ta^, >R:T^r»t- 
cm (Space Station) (Space Shuttle) 

^rf’«n ’fic^ cJT»fT5r £9rirr?f-?fti 

^1 c*F«T‘rfcar4 ^c’t 

5 

5f«rt'e TTc^ ^«^^r ott^c^i 

'$-*3^, cifcsp fi(<f'5 ?f1%c^ ^»(c«( 

‘il’Ffe ‘ftw flM?’ (Relay Mirror) f^, 
Tn'T '®tn' ntjic? cfw ‘5^«fTJr Tnc5’« 
(Fighting Mirror) f^, c»lt ^ fjlW 
cwrrtwfl ^•r? i ^’r m c^’f'rtar^ 
•f« fi?>r ^?1 ’iTc^ I 

^C4i? ^<iT<il c*r*rrt inr® 

«ffa-c«m, tati:srr«R c^Tirf^® cnntff* 

cjpm^^ <3^*rr4, c^pm 


%5rr^ I ^ 0T»rt5 wf f», wf5?c»itf^ ^1 
c^f5( 51% *rtn I ^ wt^l csT^rronr 

>T*^*l f^^TTir ui y[ C 5*it 5 (Xrayser) t^f5 ^t5 C^ll 
5i»!rf 1 5* cwf «rsi« -{f««rT<fr «a5Pl^fti 

5115 I 

C*T»rtT55 51 '«i 5 » 'mwl f^55f!f« ^C'S 5tX5 '■1551 
5C® *015 5f*OT 5(*TC? I <W*Tn55 f^5fi?5 ^tlWl 
(Tft?! C^wf^tC^? ^55 ’([C'T C5f5tW 5[f W55 

snw flew "st ^5 cainntnrfe^ f5®rt"! 511551 ^ i 
'«RTC*T1 5lT 5f*TC^ 55, ^T5 

«it5te3^ C155511S >«t»rat« *rn:5; 5fl sn 55, 
^5W C5W5Tta5 Cfint W(T C5 f|l3 ^*f« 55, 

■a.tc’®^ c^-'>f«rHr l^sil 5C5 5t5 1 

5tf%5( 555 ffoiri c^, c>rrf%nl 

5151 <il5l5 f5»fm 'Siwr?? <3f5% 5i’^’TC«( ■5t^5( 

5F5C5 I ’^r5 '»lt5T!r 5Tf%5f C^mi '5l5(5Tft 

1983 •f^fC5f C5re?c*r5 jrT5f5^ 5F^*r^ fw5tl 

ciTJrT5 '»f5 ’’ffr^i 1 c -135 f5im:5{ 5iv® <^5^15 

C5TirT5 '“I!? 575515 555 St f55T5f^'s^ <7»P55T^ 
»P?5 ^t5 C¥ST! 5nrf|5T 51^7 (?nt5rl 5T5 I 0515 
511^51 5«C55 555 'St5(5lf1 ‘3 515 6 C5t"^55 

^Tf5T:5 f5^ C5f%t5T5 05151^ C^*r5t® C^at 

^W5f%'5^5 C5T5T5 5J55T5 ^C5 1 f%C5!Tf5^ ^i:5 ‘«5}i> 
555 C>^5Tar5 f5*f5<S 5C5 C?'85r5 •fU’Tl 5^511 I 
CST5TC55 '«iri:«lT5 *Tl557:^ 5f%%*T 5F5t«B5C5 C^f^nta 
WtCJTf 515515 55515 5F5l'e fl^l 5^51 5i:5tl I 

5J55[15 195*18 f5r"r5 51 C5t5 '^'Sm !gJ5S»fTfr 15175- 
f55r55* 55l'®sg l555f%5 *1115 C5fi^ '51555 45^. 0515 
0555(^5 ^55 ^ f5f%« 5Cn C'55«rtT15 055 O'®? 5t5 
f%'®C5 <af5l 515 '«n«r«?t5 515lf% 58 55:5 Cft5 I 
^955 f^^CSFl C^P55lar5 575515 m 

55151551515 515515 551 05155 *f115 I 
^>55, 55l5l5-C5a[ 51 55f5T515flt'8 ll^*'® f^5 
5115 5rt5t15I ■> 51515 5r®J« 515 

C5WWC15 fft5 fSfW 55t»I 515 '51511'® (PH5tl f55^ 
551 '59 «95fe 575515 51155 5^51^ tf?Fl1»r® 

u 955 515^ fSrm 551 051® <1115,5155C®1 #nr 

<5151® 5515 f5nr55 C5»«T5lWt5 5l 5l5 51515 ®t*Tt15l 
51515 5?r 551515515 I <> 5l515 ®15 55011*1 C*f)C? 
C5®5ttl fffl^ 5J5C5515l87l %55 I 
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wj <i>i, 5ci^f -^{iwff^rs 

arf^f^^tw ’fift^t'nc’fftf f^c*w 

c^l*r »rt?[w? firt^ 

«f?[artw ’njw^ ’W’fTCT Tr®T^t« mvs ntw— 

c»r »nrr«fTw ^ '•ttf cn^ '»rrr’r JiT’fTsi 

I «iR 

c-sFn^i® f5fc?rr^ «(af ntiTtsn ttt, 

'siT^t? cxat’if^, ^wru ^tf?9 

ws TlWtrs f;<a Eft’ll »i'«^ i 5??T^«i 'st c^ft 
'®rc*P<FT?^ W«F ntcj, 

-aJITf^ eg? 5Tt^r»TI -sm^ c«rc!(f 

c»pii^ fire? '«rt?n Tff i fwT?? 

C^^*T '«re^W1f?r5 

’Ttor, ^ 5i?r, 'stOHf sT^r hit® >iiTr^r 

f^»if '5t?T!^555 ^gj f’gxwwg <-ri5r® 

'STCf^r ftcT 'Sftw® ^Tr^t I 

5i7=*r'STr^ ’rt<=? 5p?rc« ^c^f in^T^Tti 
i-W"^ *r^ c^’TTf^ 's '®iT^«ft^^ 

•(^ ^t^us I »g 5fT<f ^'S«r ^ *ftu ^^*rtai 
4H^&R5{Ci?^5rti?TC^J I WiR? ^ 

MC#"( Cf^T^ m c^ C^T^CCodc) ’HT® 

^cmas c»j^ -c^tr® '?T=«^ 10 c?Ptl5 »Tt^ «(W n? ’iir 

(Programme) '®1^ 

lOO «•! I 

•«^t»r c^-sf 

'srrc*rf?[^Tg CSjr’TC'S^ C^ Star Wats ^1 

^?5W"i ^<K\ ^Tr® c^nnTis-f^nrt^ 

’nn(t®f*T?j wc^ I 

'»<TCTf^?( '»r®jf^^ '»it>ac^ fflf® ’fts't ^Tr, '®i <4^1 
'*11 ^1 «i'» *rtn[ I ■tf%ar?f 

'6 grf^Tg JSTrs ^r® crr^l, c'^*f*iT» 

^'siTfr 'srrtie c’TC^ ^%vt ^rss? m cji«%^ « 
^Tt’f fish’s m f^5'«5i ^»fw nir*Ri^ 

*R(*1 cs 'Si f=tf%® W W 1 4^ 

^'^Otfifrs 5T»rl««? ‘Mutually Assured Destruction’ 
MADJ i4«rtcar ?t'?T'Q MAD 

1^ <4^ (^, *1'^ ^ 

hire's FfT, <51 t[w »r^ I 


, C4»f*rtar-f5(m^ ^n'?tef«nr c^ msN' f^t's '^tw, 
®T?c»r (3T 'srif c^^n'iTvtf? frcff TTf^THsf *r*s3t sres 
f^'S ^1ft!rt^^ C’f«f*rt3r«^ «T5 sflif <mt^ \ 
■ ^ ’Tc^r's 'srTcsif^^t? c^ *rr^rf ’nT'iTs^ «"i 
j|"n4 '5r'^T«* '»Ril ^ tifTC’T, 

^tcgfwr® 5r»l1 c?(r® ’tre? * American Secured 

Survival’, ’ItC’SiC’T ASS I oil <mi1 

sT'sifTer ^ntcisf, ^ f^f'f^®f?r ’ifirsir 

firt«5ir (3r«rrsi ^i cs^wrsc^^, •^Tc^ <rff^if) i 

^Tifi c'4*n‘rT3-f^T^ ^T5it?r f^rwr?! 

''Ti’i'^T'S ■srt? fek^r-5?'#*iTc4 ®r5 celt's w 

Rnn c<n:^ cf<rtrsn »rPi c^, Pi’s- 
's-fT ’flfif® xrr^Ft^r S11, riMIffE;® 

«}5fC45 ^ll C^TH C*^Tt5 4T5^?r 
^[^T '8 ««*sJr fTsT'Q C®^fe7®T7 

^Tfc-i f^c»i^®tC5r ’i^rl ijts? <4^ 

C^, '^WS Bf® 5[?T^T»t f^i(C5^ =ntBr sTT’lUiTT?? 
f^^Cir 'slTCTi^^l c*t '«iaj^, ^tij(RT <r^?f C<itC5P 

®1 'ai?rf*i ■4?rl ’Tff i <4^?^*? 4^{5 'srfc^fii’pl 

CCC^ ®TC*r ‘Bulletin of the Atomic 

Scientists' ift^^ nf^S^Fl i '®ra ntts?! ^IT?[ ^'«fCW 
i4 19 c»rt'%4?i ®tt^c^ esffit^n '»iTC’rft'<fi vs stf-ift? 
JIW c^r 'srfwTesn '8ip i?:'64t?r Jf«(1, ®t? ^tai 6 fVfl '»ttw 
'^twfs^l f’TC’W «FS1*l®C¥ ^c? >r<ft^T»1 

*u?®1 famc’t <45¥ ^®t« *T^mi4 ’fit'll ?I-»IB 

^BSTI (v4^ ‘^IWTB ^'Ti ^pii Bnrc5 )-i 'Sir® 

'sitwtesiTB mik'^ ^uacJiB 98 BT^ jpf’S'e 

OajfJTC'S't CB^RC^f 14^& *f3i fiftfl v^' ‘^fh'S BT’f’JH 

W9 '“(s^cBtsj ^fli»rsi ! a^nw^ 

^C?f^J, « ?J4rT^T*1 C«fC«F '»im 

c^ltf^® 1983 V5i5nife sTtC^r 

jrfufn® ^TBtai ^t^ta <4sff5 «f»r5l gw cn«i 

^i3rff«T I sic®4a sitcij c>i^ ^jr®i gfe? 

«f«i^rif»rsi 4rf^niT«fSfc¥r ’rrBta'i 
jpst^ w arat’t ’T^ 12115 cT»r cjt^ 

’TW c«t 5 cinr, c®t5 m ^s'^siTai 

I 






i(^ ^ norr^ 

w«fiT ■*Ff'®’fT«^ » cwm 

^fif (?n:¥ c»rnT? <i 

utff^i ^^05 ?;?, '®T5T*T c»i’*itw istciTv^ 

-l(^?f 'fITl i!t«(T«*r5 c^ 

-tf^ 'Hj’pTs ®?® ^«i'e—c»ft 

c»iWi( af^ ^ 

fsT^H I ^'® 

cs^fij «c«if»i fsts#t^ si^T^ 

^iTJrfsf ?[C^ I s(Ct¥n*l fs^^#t5 1^^ »r^’» 

Sf® ifTf^ ?«HfTci «r5 (1984) Gif'? Wt® «»lt9 

^4t»^ % I C^tW ^ 

25 *r^ ^Tcv, 4/5 

5lTf^4 100 f®C«Tf'«^T^ ’Wl ’?C’’r C’l-I 

CJi?fT^T^ *f^ <lf4^fI5rt'e I 
JW^Tt 

tfi^v c^ ^as(^ ^f^r fff, '®c^ fsr^J?^^ ci(r^ 
cwfaR^Tft^ nt^ '9m %f^'^ 

irtw \ ^nare^ cmai ^fw'« 

«5W9^ 

fltf-imi ^«f1 TTU, «1^C§f|iT 

1964 ^ 'stKJlfil’fTS 

ff^ «*f«? »i^T®n*i c«cw *rr9 'ssT 4 «frs5Tt^w 
’ift’rT’rc4 ‘W? I 

^cfrff^nit^-aas (jmrm c^mfm *firt^) ^Ti»?'oc*r 
fiiCT’?Tii w ^Ti^'aw '5Tc»r c^ 

y ^Pn fT»i ^1 '•‘f »** ^c*ri 


5ci^ mf9 «pr®w %% fTni?'«*? 
mi *mT^i » 

5rT«F-»r?i«rtc*j?r f® #t •Tff*rf*i 
^i«(5 "«i*r5^ ^9 ^1 'SFTi '*tt’*itt?^ 

\ c®*f*rr® mwt^r w® 

a^rsf '■it’ft^ 5 26 f^f*n(5f '^T'. 

2,600 csftt ®»Tt? 4'?l ’^wcfs{ I c®^*f 

^■piTtT^ 

’Wf 55W '»«t®*fTfs(® 'SnK *T^ c®ti5 

'B»rnf I ^tsr fT?»iTw «Tw I2 c®tfe i 
c®T5i w®'« an:«t«**ri4 

'*^T»rc’? ’Trtt?*! c»rN*i s?t?r—CT’wirm 

5fT, normir*r f^retrw? ^tisi^W's i jRn 
’TT^WI ’SpTTl ■^TWI'S ’if^^ C^VS 

TlX^ I iJW u3*?3[^ 

^rs «rr4 2,000 c^rfe ^^i, c^'*rftJ? 

^i?T<cTc^r 40 > 

70 C’P'rtS 'Sl’^ltc'® ri(?l'^CS3 ^s'^Fl 

55 c^tiS I 

'«ltK4l ^^Tt'S *lTf9, 'sitnT^ {^’«I5W 

<5®i8 ®c*f “-mr^ 

’Wc? 1 >5^ ®c»t ®ppfl5 

*11^ Ti cntim *rr*ift® <[« c®' f^i 

*lt«F 4 m ’It’StH® \ 

BapT^c® ^ f^rsf4 

m> W9 m, cnTwN I ^s®^3s 

n^T*r fn ®'<n sfVT^srtw 


WtWH 

* fsrw? •fUrw® ?p«) cm ^ Tt^i 

* <*fft« W4tT% war wri 

* <wt» ffw « nftm ^ <3itw ^ crra'^ i 

* 0WT9T Cf'eit® fwc® fff« W5R^ ‘l\;i^ swsr ( 

* 5TT4tW nT®t« •wj t%«t*r aitsi^r®®! '•it? 1 





c»iii®f»itWii ^flr 

m «nftj(jft»t c<rc^ oaritf^f^ 'I'^ ^a%sR ' f%^fs?^ 3»w; «sn'©f»t '»«itn’*Ft^‘« h^ \ m 

cn flTc'sir «iT¥ti«ig «?JTW 'STsTm w’elm’p ’fw '^t’rrcirf 5rtf^(«W9 i c?>\f*tsi! 

»r^w ^«wfr •iit’r, ^w? ^®w?r c«n:^ w* »iT*f u9® «, '«rr»rftf?r cs w c«r 'sjTwt^ ?r’« c^Ts^-® 

'^t»rtn I JT^cer? ^c«e ct 'sTarw^r iJi’flS '5Tai of«rra »iT^ srr’fta (^rfea »rf^*fa «ta 

’T® <flai THK I iBtftsr 'I’f csritf^sf^i^tal 'Sifra ’ra^iwata aTi5'«sT «rf^aR ¥E1 i 

?tTa %a%»rsr Planetis '•i^f't. 5»r« ’®Tai Tl cata' ca c^u aT^Ti^ra ’rt»rf¥ ^twt^sf ^Twta 
^aT<ft Planet ’vatiSa i '®Ta^a <wiTf^a »rrcaia ai ataiTa nfN'^ ac's *fTca 1 «rrafc»ra c^Tca^ 
'Stan ^ai atai 'sipm-w fafea ^Tca c»r^^ ^tata aai *tc^ \ eia^fifa c^Vfa^ 


mtrtx^ asifs^i 



wa ^tw a^taa 1 '«T®ti5 ^at®^ nra-^tfiia 
^;araa «are«a »rtata«i catca *rai nc? ai; ^Tai- 
a<»^a *rw7 4nr#f»ra a»n-c¥al aefaffta ornOT^ 

caian arai aaa <wa's 'sma atirar^' 

catn'saiat^ oral ara, ’acaat anfta siraj^ ^a ata 
*H%a<8a aai •wp i artfta c w /t f ^fiai r a araaara amr 
5»n-c®al aT?l •aat '®ta caw<acfa 
Wf ffC9 call aFai» 

«rrt«r cima ‘aali aai ari j ^tar®f*i 

• Ifaata lalWWt aa atftc*rta-560034 


faana ca^ a'sala, is®faa faf^a aj-sa cata '»)t»n af%- 
®f5T aaca v9<»% ®Tra isfstfa^ aa iti, 
'sTora '^Tcntr® "wcaa atai 'Sfwaf ^ 

slTcn I 

'^*rr®ca^a faarra ca'srta^ ca% < 4 ^ 
fai «fT^a carrTf^fWt^ai aaos *rtwa fsr 1 
viia«r5W «PTT»t cf%afi|c»R nrrf»r^ ^ aafaf^ 
clf»itat*f aiaaraacai f^fa orf^cawa ca «a«fir 
^tm a^ cntar ^ *rrf^ mas if<5i 1 «v ajo^ 









»tsi'6 138^ 


^«i*nj5T7 4*ttTt^tf ’fw sf*rff^=^tc**j?i K*f?r 
fsj*d5« ’Stt c&^wtcn »r?fi i 

^J5c<!3f ’Ttf? 'S Kiri'S cf*n 
^[iiffgffr ’^rapT'^ITt^*!* I 'S'Hf'Tfl '®rf?r's cfe^c^t^r 
’(rr^or «rtf^?nr «n:9fig*T c»i^yrc'3? '^ff'e ?c^f^r 
«fnr ^cf?r m i 

fi»wTr^ ncsr’TCT ^^I's m 'flc»rtf 

f<jBirjfTrf? I atm^r 'sftir^ 

f’ic9f<H ’forcf m 

'*irs(’? w I cfflW-’SflCfs «rTSft»n c«fmf?r 
''IWTill 2f^T?I f^cw '»lT«!?r»l 

ciRsp I »T'®^ JiTiPWTf^ M 

I wnf^ iflw 

Cif^t iPT \ 

ftl'JfTC’T CifW'S (il? (^5r5( c>i 

^''sntr^ aitfrta ,^«C5 c*tSi cw 

^t^rt nj f%i f^w?j 

•■R'«f»tE^ '«WT^ ’Wa ^iRTT® A^^ 
’fiai, ^Tfl %W •rtira TW V (' 

cnt^ ’t'SiiSc’f ’idFr^ i 

caa *Rt ^ fwTir ^li5cai:t‘<if i =ii 

'sjTa's tiff «ffT*i wcs) ^’*k4 

ft<gTfa« •ffHf TO ^«iat c*it aw !(c<Ta h»Tf^ wt^la 

^Tui f«EPW«Jra ^ I 

• • • 

cJTtwm TO fro^fir t^ca^sn toi i 

4« CTO 5 14 w am’ff ^ 

«iTO c*rr*r^ i '^ta^ •rwa •t'*f '®c«ia cm's 

«ca «Jta fiR * 1 ^ ai*! i «sa '^rsma '»(l% ^ 
^tn’Ttarra •rraaT*rft^ «1 toi 5*tc?i ar^c^fw? 

*ifiiTO ac^ taf^ta wRt?irs} fai^ ac«5 
fafta^ "ifv I caca fa#t^ 'stc^ at® atarta 

cati® artwa «tn ^ca Tlfaftcs c*fticai i al^a 

’HTfaatn <ffw aHaalfi 'ana *t4a TOatfa nf^' attw 
*rt^tcaca ^ csire ca^ ®Tn fafaawa aic*r 
(ufis cacaw wa toci i 

^ ®V5 f^Rit^, f^« aatt^ «irf»-®tanaa 
^ta ®c4alca^ '*aTa«^ at arraaT®i 

«npw'®tTff ijaata ada cua arw a^ 

^rtraiaa airai ’aero oral ata» «TT«ai ata ^roar 


'»iigfrT®i «tata «tTCTrft«, aroa fi^aa “f^ 

« 

■ac^ af%>a sTTOa cafa i aatfacaa at^ta 
sftatTO fa^a^ aw aa ^ aaa at® *tfF-M ca# aia i 
#tawa TOa a®K«» ®aa'a at^ i 

^ wtattfa ^tazaa ^rfarai orww t ata 
atattaaa caVa«wMa» c^ca cacat^; ata fafaa*t 
af^s 'jfaftr® artraa ^ «faattcaa'aafaatl aatai 
®a¥ faca* ^ttafaas ac«6 a^ a*8j?r«, afai «a 
atca nfaf%a> ®a’s 'stcaa 'awta'a^ at^ca acaca 
'ata^ta ^a^icaa an i 'ata'Q «nif ^at.ai cat^at^ 

>iia, -siTa^ ^atf^a atfa, 
atnai ®Tca f^tcai aita '« entaafaata enrs i ® 
na's fas faca^ 'nratcaa ca\aart< i cntanac^a 
«TO aa's acacw ^aca^a ca^4^, ai caca^ «ta4t 
S-®afe fika a?£t(a at^tatfl vsica i 

^d^a at^ca ca'tanarjsa aa^ '®a? fa« acac^ aal 8 
®caa acar i tot® a«®fn a'arta 'ncaa ca% acn^ 
'sa aTaT®^^ aa fas ^ca arf^ca ao?l aac^t 
’^fafra ®caa ®a «P 35 T?a’s aca ai i ^fst acn 'sia® 
ygwa ^tatanl'S aal ata at i aatat»i at®ta fa’^itfa^ 
•rfaawata ®«fn aaca aca^ afaata'st 'sjanaaaac's 
^a ®a? aatat"! ataa> 1 ^-a^ra atncntcaa aatant^ 
atcai ‘^afaat«fn ^tntcaRt acn atd®a 'ntatc-i 
ata^ cral ata 5 'sicn'atf'® a^«fn atca acat rjfafta 
^ca ^atfn'saicn ®cn no? 1 ^fas^t^ nacaa acatl 
ca can a? TOta&l a^fn'a ^jfafta afanarfa nf®^® 
' 8 ttf% <[ca fsaw faar® ^cf ®ta atanrrant'eai 
ata I 

cnitf^faarta nafas atnt taat&i faaamo'oa 
atnatl^ 'ntatewa csai atnatStJtna csia 'nwaaai 
^5^ aatatina ata«fn facntfaiJta at at^n 
««rcn faar& ncatta <tt^Tai atne^ 
aonfs: fawtfa^ atm ^jfafff caoa^ atrta ^ awi - 
15 catiS, '«m W5ca tftia m |o^a g;TO«fta aa^a’ 
calls» ®® w? nwm ’atatcra da.'awaicaat 1 
®Tt aero ff ca catartata c?^ anri ata» 

ataniS aac® «rtatcaa cafn cat§ aar® aca j ata 
all ata acaalSca ®a*w fatntfa^tata ®a ca!^ 
faSta «t ^ats i ®a catfl fawi#ff ®aa 43a.tia 
®a fatta at® \' afa at«»# aatati a» tral 
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WTT»rf^ «{tTt«R <[W ! tIt*T IK’J 

^&^c*nr CBW'e cft&,'art? 15 firi>rt 

jfpi cg^ ’niCT? ?'5, ?iTJr l'2 tr? 

«n^R rfr?fi? 4c5i^f3r^ ^ftO'S fii f ^ f ^ fer? i 
3T?tm '»lT?st? 75f?&T??t?, trr‘Tl4 

f?f%f?5t? c?T§ ?Trtc5r? 5^® i -art? 

600 f?tT? ■art'f <55^15 c^tt ?i«t11 

'artirfm cf^ ^ sflJifirTfl 

vwit <rm? I 'aT?rf?r cft 6 ?tn CT^tt^rl 

5T«? ?c? i 1%i c>rhrw9fr®? srmIS aft?*!:? 

ui^ f?WTf?&ic??'a c?f^ ?m3T? srtc^? 

?C‘f7 I 

c?ari ?rc«5 c? cifW'sr''. #t?‘i; 

i 

•ii? wTc^r >111^ c? cFr&*rr& Tl 'sfT?^ ai?T!! 

(Asteroids) fffC? C^ <^1 CJT JI?n3«C^ 

?f?c3=r, ir<r ftfsir? CFT^ >sji:?? i 

^f«fl 

art? ftfg ?c?c^ c^sr^tro? 

-srt^ 1 

* * * 

3?i& ^c?fF«T ’fr? 

fire? f?®T^?il m I 5r?fff CTf«!'i 

’S[Fhip?iC’f ?iNil Tit? c^st^f's ?^?Tf 
■artw ?T? fst I nf?t?api 'srr? ?r'5?t>f’®fT? 

^T? iRpi r«rfB61 

csi^src^? ?^fTO’®fsRf FTiml? f?Tr?'«fT C? 
«jff^ ^ ^ ?jTTr?&i <£iiftf^'® I 

arre?? ?T«tr«rt?> carter '#T9 ^tai carw^pt 
c^^Tt? c? f^?t<*ft 

•spsrM %? CTCF^ cff JiTofn^ ?t<fTt?^*i c«<(t^ 
afmi ?t? I c’lW’fC^? sr# n?, cTlti m 

^ai?, grtwt? ?t«rf? aj?t?t, ffc^s 5 ?ini i 

ajfipfl? CSlfftS c? 1??( fJTC^ aft? 4^1^ f? Caftaii 
c?aft«t »T?I^ Ttrirri (Anticlockwise) Cf?1 
?T? I Tlas ^ aj? CW ^ ^ 'SC??^ 

^ I '®fT? 5r?®i%? 

'“rt’Tt-fCTnn? »a'f *pr®c*T? 4Tft¥tft; ?T? 

'* 1 4 1 ?Wl? aiTO (Ecliptic) irtw 


?R ?? Caft?« Tfttaf? OST^ C<fR apf 

^ fnew 5 «!(C4? f%W ??ni \ 

^TFT'fl'ir«r«f*T? ap«Ptt«(? TfT C?? C^R'e 
f???T5?Tffr ^twri I fSnr^fe i3f»iit5i-c?i'8 vn^ 
(Titius-Bode Relation) JUTR ?rr® t '^tB? W?#rs 
jf"T^{5c<f df^n^n I c>iV?arnr»f "yllt ’TWR c^fR-a 

?«?Tf JT4w:r>lft?i ?'a?t? ®?r 5T"T#? 4^15 JTCltWJraf 

arjTant? f^«T« «rt?T?R I 


^?r9? ^sn 


ai^ 

C?R 

- 

ern® f^?T?jTfft 

«C®f 


A.u. 

A. u. 



0-39 


0-40 

-0*01 

nap 

072 


0-70 

+ 0‘02 


roo 


1-00 

000 

??5?f 

1*52 


160 

-008 

a}?t!!*58i 

2-80 


2-80 

000 

() 






5-20 


520 

0-00 


954 


10*00 

-0*46 


19-20 


19-60 

-0-40 


30-10 


38-80 

-8-70 


39 50 


77-20 

-37-70 

Titius* 

Bode Relation : r=0-4 + 03x2" 


n= 

J - OO 





0 

tiap 




1 

ajfrfl 



2 

1l?5T 

^'®nf? 



an?«f«Rf?w ^ntwtt?? fwtR c?*n c?Tt 

?T? I ’ftti? vm, ajf?fr'« 

m 'SfCWlF® '®tfr TfM T'Fl } fjflifRtfe? «?, 
'srr? f«'»c? m <rpSh RR's ’l^l 

cm I 4t?? ?tT«f»T C|t^, 4T? ^arc?? 

I aBRpfifRE ? | ^CT? finrtfe ap?®fir? s|n 

Tl?fl? j ?1^t?ftX«R, filWF, 

'sntRTf^fi ^%sftwR? rR® c^’f .n?TE^ 

?(▼! 1 ag'gr ?^^ ?? cite? irr^t uw«^ 4CT? 

Br?ntR Ktiti ^ajti?? TT «mr i 
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vacnfwRfet "irsi ^M5itc*nr ^ 

<nCT ^•twff Hffl nrsiw W!?»<!r 

* '*rr5fii ’■mrsR 

cw»^ ♦ftf^ 'SWofir (Terrestrial 

nanets) cv^ f’rf^; c»{W»r«> *psTtTf 
•afew anr«ai ajorm i 

'«i^w »R^ (?r JTtwTtsri '®T'e m mm m. ’nrfvr 
cf^1 1 '8 nf^ ^ 

4(rt <acn ^*tmT«T «jm*r'e, ^^^tc»ni 

'"Tt’ff ft®r*r JT"*;j'*f i *fTf^ siwf w-e 

^ 1 "[fsrflr^ ^*1? ,^<Tst^|5r^ 

andihr Jimar ^ 

^cnBrcnif (lapctus) 'tf’Fl i jiw 

ce"i 5fnfn«( oFtf^fre? 'i.im \ fenaTr«1*T 
«r?«fiT^r TTRT^r^ f?iW'e, c^»i ?f^«rm^ 

nf«aRl 5F?c? ; lacir? 'aitcf 

(Phoebe), CJf^W? iB (Triton) I 

m CWTBtTT?, fsrf^ ’Tjf^ 'STR:? 

cm I 

cjftwr®, ^si1 »j’5=?t?»f*rc«F c*itBi^ car^ilr® 

»T<f ?rf: ««f*iiBr® stR m ^ c^, 

(S’? ftiTB ?iTl%si 'fftr<? cs(^ c«(R c5!\^iafnc^?[ 
fcmi '^iI8c«F ^8R (The Nebular Hypo¬ 
thesis) m a[f I <« »fm*rTlB ^TRi; 

"wHFUr >mi«CTFr ^ (Immanuel Kant) 

am *re5 wi^ nrtfTJr 

(Laplace) «(Tfnf^ f?CTffC*R I 

’rTf^»ra% ^*rm % 'a^? 
?it'nT^‘rwf5(^ sftmw^wr ^n^iB mrfff^ c*it«i? 
*?fr ^ I *(R C3»{^ mr®f»r 5n.^f5« fee 
aw cff j ftcfe •’wrfn'sfB 'frt *ffe*r® f? i wetriB 
w ^riftiaBT? celBt^iB eitejl wm^ 
b^firetjf cftsre anwtf»Rf ^ •rrnr ^ i 
ce*R «i=pf%f arrsn f^nwef^r c^r c^ feme ftme 
ffc% e»im fR <«e*s *fR <3!^ me«i»i <?pr fti 
fce R fencR ««Rtfe i -siTe )B e? 
ef* Trtf wte^iiir erWelB i ^tewe m 
«rnr erfm ftm ««mie « efr ’re 
(Of fkvH ’etf^ere cee <w¥ ^e*rfi fee erm ^e 


>sk «rre^ee nrsn fw <ae#tee« 

ce «ff^eF ceff*PF ^ceff (Angnlar lilomeiitujn) 
«f»|aie etei ewtf, ^ ^*1 mtrrme ft’itm *ft9ei 
ere^rn 

arcee fH® %e e^e i®T^ c?ft^ 
CFfteRR (Chamberlain) « cef*T§*( (Moulton) fe*^ 
e®eteiBe 'ee®Teei epRii i '^iBrf ftel ®ir (En¬ 
counter Hypothesis) wi m i 'time ec® sfe sif- 
'®1%e 'ft fRR ft^e tfei feete nee ) 'nrefm^tee 
«mr iaet|B ®Tei ^e fTtf 8im fc^e erf^Bi ’■tm 
Ffenrm %itli car® cefft® ®eceRe. ®Te- 
®Rie eefitlBe etf^fBi (Sine ee ecB, -sieiet® 
®TeTe ’jte efte^n ^r® em ete i ^alB 'sir® 
fewnfie ee:«:[® ^e; 'STt^fsi® '«?eenife® 'anme 
cenF«i'®f9TR5 c?ei eTCBg ce cen fie®jB 'stete Ffenfm 

nfMe cecee ecem i «r®i5F aftente 
'STtefe® »T<>erte eeiei fei “ifsi 'srea nefef 
^efnefee ce 'ee'^ erfee ererre leee f^'s em ete sn i 

-arcef fesTfiff >> ^ e®eT?}Be fire ftie nfmte 
em 'm e®etf fv cei f'? ! i tetfe*! new 'sfertnf caps 

emme (Fred Hoyle) 'ntafee' feet^retei efe 
(Intrinsic Hypothesis) I ®TC® ce^Rie ’rtfttei 

^ ope? sff'o^e eiei ceffee ^eceme fefeecee 
eteei f cem i armie^ eefeme aa m laeiB 

'sttffee eBete "ne^Teei ®ie, 'SfBi caft®t®ffir 
or«ei eaete efti fst ete, ce'^fSrm ’m<fe ®ec® 
cf^esrsf^ arwet 'fte’e "arR® wtRe feviiee 
areeiare i 

mjtftf^T^fore eare •eR «> efWn- 

fe«rRe etfi njRitTe upet arete tm?® ecu? rH- 
asrme 'ntfee tftftme c<ifTw m i tetf^^e etei 
efTarreftf ef% ntte ceei ceie wtev wie, Btme 
arle cem ^f?ce «rfei emt®?^ ^niftRe wo 
ce^ «wi®e »rTfm «fente ^fir® c^tan ftJfi teeeefTe 
'ntftm ce ietera eie etw ‘smif, 

®te tnTTtRe ncer faiBi c^fa ntaei eiie em cen 
fnwsRjfwT^^ fentf I ^wem cet*rfem^ aw 
cefeme e y wie t e alar ftti fieif, atmerrtfte 
ewi ^ aifm eee cartfii^ aeti «tsii 
nflaf^fer- 



irm« 


cntran cftM fw'enttiN 3jT^ «rt«wt»r «ffif^ 

<?TW ^ I t«i^ ,tir^rt^ fifi (T^s? ;nr i 

^1 jfwtff’i »}<{ '<■' c^r^T ^iif- 

hi%%y < 2 m»t^l 1 '®rrT^f*n:jn c’^Vc-n’? 

?rtsf i *ofiin^&‘ c^ ?f^^r nft# 

<pr9l «rlx^ c3T*&'« 

(»i^a c^n 1 

fv'e^rt^fe ^ -siiw SiOj >« AIO 4 F^^ssns 

Tr?ri f Si, A1 )„Oen c^T^n 

<rrr¥ M*(i f«Fi 5 '®if^fts' ■sdTf'^ '"iT^rtsi cvc^ 

I 'Jit '«rf«fta[ («*rf^ ^Tyr ^ '®it*rnr 

'■rtTar ^t^sT'S ^if^d5<r 

5Tt5ra ^ ifTf? I tfft? '»i5?yK<T 9f^f5rft^ cwr-nt? 
car^h '»rn^fiip:n-f»rf*n:Tti&5 «r^«i iw'ssrt^c^ 

^ «!i? s^csr 

'«rt5T‘!ri 'ei^'s (^rTfRi m ) 

c^JT-'Biirt'3?l ikar 5r? t «i« ^ 

c^ ^11 

'« fH «rr?f^^ ^srr^^fsT 
«f»rrsi^ ^nr tTr i 

(i) FTidS Tl f^d5 ^ 

»f^i( ’Rtyt ‘Ti ^Tr®i% f^^iTfas^ 
•rtt«R ’*?tTOr’Tf^'5 ^‘tTr ; a*R— 

NaAl Si*0.. H,0 i 

(ii) F<5;WF«f*ra ^*)^srw 01^ Ftf5 

WiT W %V« Tl C«C&?f ^-nt 

ftps *ftn 5 CaAU Sia 4 Oaa- 

lawgO \ 

(iii) «ft^Ti ^ 'srTff^ftl i^i'sntn ^lif 

5'j^«sprof»r f^m^nr ^ tpn 'ftc^ i cw— 

anTi^lt^, Na« AU Sis Oio- 2H80 <RPrmtl§, 
Na Ca» Ala Sis Oeo* 6H80 I 

^fanr 

t«ff^ C5| aR l%'a»n^l *fT'«71 (WH careliT tM'e 

f%l^ fto( uyrc«nir f^'earf^ 

R«rt*tw vartt,«nf;ii 


«tR ^1 ^ic«5 » ‘fl' 1%^ W 
WJT 'Suntf? ’TTtCiiyr 1 Olt ■^^5Rr?r f*CT, 5T'9lil I 
1954 ^?fRTCil»lif 

'«{TU{f44!tyi Tlwmt ^ •Rrm f«r«*Tt^ ( A x) 

1 «{>rri^ ^5fiy 9tTt»rc4! 

'S(%C^;f 3ft® '^tt^ I 

f ftisj t%'8»lT^§ ^ 5^?r. C^I%3[t5i farf^Cffe, 

RTf^irN '«ut^farR&, iptyr (c^Rif, carf*®l)'s ^»t 
c<rt^ I Iwi «<!ftJf ^rlS® ^ cwR '=rT^lii 
'«r«fT«, ’arTrgf^tarvrjr%^§ 1 

®T^art3Blir (A >ii^* X (»f%? 1%'S*TT^ct<r 
100®C) (3f?rt8R >a9R m c«ft*p OH“ 
fapTlTr »iyr3T®3r ®[nTF '^jt^f^iTl-fjT%r4& 1 

ntiT ®Tt^ <^31*^4 ?rc?f frc?i 

c<F8ttrf fe'serr^cfeyf ?Ri bjfir ^c® sjft^F 1 

^tcsiu arr3fTt’irj 5^1 x f®3pjT^»^iT 
*r?iif®t® ’8ifsrr®NT3[ ^i:fl-cs?sT c^ fir'8?rtl& 
Rsittar? aRf^Ti FTi«,^r?r®Tr4 'a(S{n?j«i 5^tir 1 

^'!,1T?I R»rTfar® «HfT<tir arr‘rril*l ariR® ^1 My/,^ 

(SiOa)! {AlO»)y. ZH»0, CWTR 

C’TTWTSI n lil’It. X. y 'q z I y-i93f 

M >4^ «rm (waif, Ca*+) 

^ «n8®; »a^pRt3fr « ( c^sr, Nai) 

Wt#? >tW '«rar®*l 'aftsfT^ '2.»r3JSf53PTft 

^*TtTtJf f^aftR sft3fR I U9^ ^t?rt«f^ «RC^JrT^C&yr 

cwt3t y=5^?Tir'-'9?r >nw^ Ca“+ 'fl’pfe Na^ 
=^T5i *rrc® I 

«ti«T ^8 

f^'85ft?c^ »r5^R SiO* F^»rR5 Si*' 

'srtTTJi'Q^ -aiTfr^ a["^'1y5C*f ?C1 "^TR t 

Al’" '“ftfCiiir «»T‘fT*i efsf^® ?'83f'ni’13 
<a^F laf3? '«it«rR ^■f^®3f'83t3 iaf®fe 

AlOa-'fl’^t’ayt ai5 iss^is <iwtTr#t ^iT&Tyrsi (■ciTsi®; 
Na") ^fl ^ AlOa-tW m tSI# f3-CTr#t WT&t3sl 
(C3R, Ca** ) ^ lirsafT^ 3%^C»l csf^*! 

’firw 4ft3 ( ’Sl^ '«rfTr^ 
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'STTTt? »T^W^ ’«iirt?r ofltwnfl, 

’WT&Ttr ^ '<rfr^» 

^r^r?F =wn ^ «oJ i wot? <nr«i ^- 

jf?? «rr*r?i fw«wf^9 wtot wrf^ ?rPF i 

fw'snt^tN' ffiff wT^'TOTt? ?r»JT ?T?*rtOT rv 
T? 1%:? c«rcw ?T? t 5f5-iT "srej^Tfr f^fw? 

sTTfl?*!^: 3 c?cw 15 A (1 AslQ-* cm) 

?WT ?rt^i SiO* <i9?? AlOi wt?? 

's ?i? r?f^ 'srf’Frca? fif'fcSTt^^ 

cwwr? k?i '®rr?H Aio* 

"sf^OT ?>7T&m^? 'srfwt? '« '"IT'JT? 

f^nc«(? ^rjtJi ^51 c?^ 9ttcw I fw^sTt^fe-A 

(Na A)-ta? «{Wrf 'WTWTW? WTt^f^l- 

fiffWOT^ tiiww^fir farw^OT? 3ft«0OT ■ii’w 

'SKT ^ c? WOT? 3PlTi»r?? Na+-'-!i? 

WltWT^ 4 a *if ?T? I <?! Na*^ 
K+ ,«mR ?T?1 ^ 'wmi c? 

fW'ewT^fe WT^ (KA) 'ST? fl^WOT? WJTWt^ WOT%? 

3 A ?5 Ca*® 'wm ?t?1 af^WTfW'5 ?i:w vCa A) 

?r*r 5 A ?iTWT^f¥^ ?r? «0r«p t 
Wff? WTf^TlR WOT fW'6«rT^&'9^ 

f®? ’^'31 fwfwfe f 5(T? WTCTl*! Wt? I f|3- 

wr*R ?rfw 'wiw^i ^w wttc?? <?frjf 'wT'rfww w?T'^cw 

ta?1 WC^ WCJI 'wm wr? ?TOT ('«rf?OTr?*l, adsorption) 
f^ 'WTwn?? 'W'l^fWOT (i!®TCW 'WTt?^ ?RI ?tOT ^1 I 
WjMTBfet^F 'WT'rf^W fStWW (molecular sieving) OT1 

wnr I Tf^c??'6 (Ffwcwm ) iaN*f c?ti 

wr? I f?i ?^^?Tot ' 'wT'iftw f WWD5 «rtw?i 

ferswt^^ cai^? 5OT ?tfw I > Na A-CW WW1 ?? 

4 A KA ?OT1 3 A <ii?x CaA ?OT1 5A 

1 

fw'swlt^-x-'a? feww^fw 'wtww^'s ?'5 ?t? 

wTOT \ ««m wkw wot^wi- 

fwfWC^’S <«iww«tw faW.OT? WlWIOT WBOTIf 

Wtfs* «Jlwn? *ft? I NaX 

fw'ewt^c^ f%ar«fwf wTtwt^ ?? lOA i 

if? WOT? fw^wt^B fiarefw t[?W5Tt? ntw 

<il'®f5r 'WTTt? wwf^wrtt WOTt? *05 WlOTf 'flWimOT 


?[nr wtcw c? ww? wrf#cw cwH^w ‘otw* wot 

WCW ?OT I w^<f fw?pf%'® fW'SWt^ WltB^OT? 

«mr cwOT wt? 1 «rnr m?-srt- 

wwrr®^ f^wwr wrwt? 'wtwwFi ’fjya? wotibbot? 
wtTw wl ^?w ^rfrw 'W«! ^ n?r5 nfc? i ^ wiiwrw? 
'w«!'®fw jjWOTs wrc? ^I'l 1 'stotI fwtreiiW'W 

(Selective) 'Sif^fOTtBW ^a^’s ftWtCW wtw WOT- 

WTOT \ 

fW'Swl^cS? w'5l%c'® »awOTT^ w<T&T?^'®fw 
(Ca®'*') W1 (La®+; WTttt?R BH1 WOT 

'W^TBC? iflWWOT? 

w? I «a? ’POT 'WT'ffWW iT^sft ■fWWTOT «IWOT,'§5 (.awt 
f^-4lf%'WTfw^ B3FTft% iww C?kw? niT?1-^T^CWT*l1?'®1W? 

<«f^ <ac«r? f*iOT? 'srrwf® cfwi ?t? i 

f«F'£WT^& c?T^^t5®tOT 'Stwww’l ®nrN i JOOO^C 
'stwwfartOTi'Q ^acw? cwwTw «(TOT i ww f^c? 

CWW C’PT&TOT^ tacf? (.wtw w? : 

^OT, WTBWT? 300’’C-'fl? ^^TC? WBZW fW'feWl^S 
fwpl WOT WOT I <a^W?F^ WtWTBTSS 300"-^? 

^WOT w:? ^T’tfww fWWTC? taOT? WTW ?s?T? 

’WW^I ^tJOPWit? w?1 w? I 

wrt«r^^ 5 t^#t ftsTtcw wmtf 

'WtCW^ ^SfW WBI WCBOT OT W^fOT 

flar w1 WOT? '«?*!w^OT? ^wot wTwt? wot '=r®P8 

’afwwrwsiw I ^wf^w 'WT'^''®1 WOT^ WW WtWOT'8 

f^STf^ WTf CWOT WW C§OT 'w^«fw? WW'WT^OT 

?OTOT WfOT 1 iSfUfW^ 'WftWtBW Wft< OTWSf 

fwfWWtOTW ^'SlTf^ ^WWtir ^"©WT^^ 'wtwfww 
WW Fttw 'WOTW OT^ Wt^ft t ta^ WtBCW^ CWTW 

?fltw W1 ^?W W?N OTOT WW 'WWWTWa ( Ippm ^OT'Wt'9 
WW W^W ) ’ROT ^'sgsilKW 'WW WBt? W® fwf®B fwt® 
w^wTOT wjTwwwirw fw'«wi^& wi?ww w:85 i «a^OTi, 
'wnfww Wt®^ «a^?T? WWOT TKW WBl BTB Wt laWiT ®?w 
wi wrr% twaiOT? cwi 'a^ wt«ifww wiwwt? wot 

igOT TH^BI W?1 WWW WOT t 

WOT “iw(w (ww W/frt^ 

4-9 A) 5A-fW«*i1^§ WWIW^ WOT WtlW fww WtWtfP 

W1 OTf C’flwwlwf ’( WlTWT^ 5 A WOTWP1 ) 
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«(rc^ J^l I nc? n-C^C«f5l 6tf*T^ ^ 

«?r sfn 'srtiil ^ir i 
bsf^ 3^?f9f '5«ii|sT '«IIf»1C#il'8f»I5 f^W^'STCT 
«(Wt«R ^ «{Tr‘41 5^'iii'i, ‘^Tmi f^>at®^’, 
'®i«ff^ ’’a’T<5tCinr. 

Wic>i c®C'S fnn f^?it<if '8if%si c^W *fj%«r5 

*rTnr i 

cH&i-flft^f9ri| ^1 'sic«fi-'^t^^ci{^j fjiiai‘1 c^c«f nrt^il- 

'srr*f%^ ’^t^iif isriSp^t? 

nt«{^i o*2C-^a'ir h'« ) \ m-s 

’’[Jlil1-m^f&t*f 'ffi'«Fffl I Ca-^1 La— 

X ‘^■•^•s y-cai%^ *ijT3i-'®i#!:nt^'®% 

r?rc»i^ tf«il ^ I s(?c«t^ «it‘Tf^’f 

"«11 «i«rT® C^W5 *TJT?rt-^^- 

ciit^fUrc’iF nT'«^l «r® *ttc-i i (ii^i^r 

capcai 'S(f?S*l c’( '®iT‘rf^ 

tTT<^<r ^ ^511 I 


c'retrf^Tir ftnj 's 

ariaprt? ^NiCT sfltsBr *niwff%Jf ti cnrtrsr 
X 'S’rt y-cai%r ( Na-'srWf) f^'e«iTt& 

'TOT c?^1 cnvs. w '®fE5W 'ST’TSftaiT^ 

's -grt^f nfw I «f c?(>r'< 

f^faFT»F ^«tf^Tr»r '»iT?s{ ^ 
«ltr? ’T’? 

=«pnf c*relTl%?t«? *7'^ 

9fSF JItSIl ■wci I 

'i^'mtijn ^^rrwiir ^Ftt^f's far'ssn^S 'sri'if^^ 
titf ^ «rj^^l?r >ty i <£i^-\ c«(c^ srr^^t«R 

'Sl’srt^s (NO, NaO*), ’TtsT^m ^l-'sr?rtt®, 
jftiPist^«, >^3?^ ?m>i®fsT ^ Tf^ 

^fC9 '|[«!C35 <1K3 I ftcB, 

^1 ^flTsTt^P 'BflU'e sfT^n 

3fn^ 'sjT'rf^^ ^i^ncnt apwt C3TC® 

KSTCW I 


• 3|T^ ^«13PT«1 »IC4 «q^§1 I spsjsf'nsi 5rTti?^ #, 

cJiW «1«f, »iT^'1i^'®l 's Jire'®5i'3l I «rT^ r«sii liicJirisf 

c^rc®5 sr® I «rm'Q ^t^rc^wf ^ ^ i 

• *5*TJ 4!®Tc® si’^ I 3|fRni n« cflt'sr? 

«rr9*i ’-ipw?; f^f«I 

• ’3?fr’r3?r« ^•it^Tw -bk ■a®'® 'stwi 

*f5'8, ^'ST^t^T^r ^^FCK?( 3f«f| C'S'R ^ ®T<n ^ Ira ; '«T^1 4»t4T'®T?l ^S}-) | 

^■<fT'«T5 ® Ki['r!r '^*1I 

• '^f«f JT^if ^iw, «rsTW, il'rai ^sr I 

8f^^fc*Rr jr?r’^Tf»T®Tf ^tcef firiwpf =1^5^ 'stw i 

I 



1 ®r*f ^fC5ni5f—cr»sr (comdomh '2tt^-c6^». 

?*Tt'3 «rciiTl%Bt^*l1 <5’P *1*1^ C5wn Cpre-cdnacioaa) (uR*con6ciou|i) I 

fconsciousness)-c!f^ I James «rtntc:f5 C5^ ^ <P?in? 

(Stream of consciousness) ^ 'arlTfm ?*■( (awareness) 

^<s?i sfr3fe«=i^i 'St?! in, ^Tw?’rre^if 

>r^ ifl c^ti? *<TS‘r1 (thoughts ^11^ *115^ c»r«f»r pw aiT^c^'Sii ^iw^f 

or i leas), =*t1 tficwt® (feeling or emotion), 'srmt® f^?t«ni «l«Rl ^TCi^? >r^‘1 f^'siatn^r 

'sin^! 's(t*i1-^riFT®fI-^t.^^ (expectatian-dcsire-wilJ) £in?l i '«i't*ni1 ct ww^f «if%wwi in'® ssfl ^111 
^r*f'5 'Sft'iTcf? sfR 5rfif wfiitcfi spr«1»i^ xff na? 'srwcirs cFisiitT f«'? ^V9 

3IC5«S( W 'fl’T ' '^, ^Bg1-'BfT5StWFt«^fl «fC^ssl§^ WtilJW? 

fjipinf c^c® ■•fi c^r®l '®it?r »r*?»f*r9' ®T^ rff% ’fn® iiT!if5i’a 

c^j-w ^15 ^ siTiif^^ irc*fi c?piii cse? ^nfiTTsfi ^Tfla «tT»ral nt*f*T ^ i ®T^ <aTff®’f 

^1 mf^ esf^, i{frff sfc®rt wt^iTtw?! iiwTuTC'si CTif «nTrfws c^wum <2fff® '“isJitt? 

'sifiiffTsi c5®,(Tf c!fr®«ff«i I '“iTW ^fr iicsib <£fr^-c5®5( '«rsRi wsfter "Sfim <m.i ii*cn i 

sitit?r f?c^ wT^, «iwHi{ (Introspec- c^jpr 'srt»n-«iT^TWfnff new 

tion) nwif®t? ajrstw ®twen c?w5 ntn nn 41f®twTww c^Ts? fnwt«f cn^fn wren 

'nTsiiii sn fwi nwii nre®!i wcw 'nrfw, '»rr*rrcfs wtai, wff'e wr ww 'ntwai c^rfl ^ wtnw 

^s^^ «ifmf id, ww entn f^i, in ww c3fTit fw« 'sti?? ^tnin ^fn n% ewTn sii nnra ®T?fi ’jw 
cwth nt5s« WWW1 ^sgi cnwTwI 'wnts'nrwTtw? Q5®^if ^cn wtf^ i ^cn^ 

*f?i 'nmm nfn-^t: ^ ■nTatw ^at«iT*i! m wt«n-’»rr4T«Fi fBWi-^t’Tid 'ntfff® w? new 

«(T*rfc?if‘41f®pnT:'«i n'sWT® wt& ®t?ii arp^-ce®.! «['?»i 

f^ I ’«iT*iTw? c®®5Tt?r iiflc® fiwi *i®!( ®?ic«r« ^tk's »T®tc?f ntinf wwe^®? w^cn f^tfn® 

®t^ Heraclitus ’TOTOm, "We never ®TW? ’fOT Wl%, WT®lfww®Tf'i 

descend twice into the same stream'. This is still '<swwtt ®Tll1 nuTnln 'ntWtWlf CS®ntI «iTWTf <ai:n 
more true of the stream of thought." We® nT«r ifl, ^TWtW? nw n»ni^ 

c¥®in?[ amr^w iiftu <sic®k new ^niri wm wen's 'ate?it c^®Htn atenn wne® nw cwv, "nw® arfu^ 

'?*tr»l^7 int I i(^ nf® ntneitW f^, f¥t 'sttwre^it w^fw® (repressed). 'nne5®it (unconscious) 

c5®»tTw apitw fnnft®’^;^ i ’itfe'^^ »n cpssiffir ?jc5g®?n V^ewen W'st, ^®Hlnii f?a{ 

^«Tfn® wea na v^fpi ®i vsice^it^Ta fan)it wea 'srmtefa cBWitts ^ff® wea «itaTCfa '■t«l®nTca neatwF- 
ate* 5 » tiiaif ai a'^^atit na ^(|e^ ®T^ w®)e® n^afn® ®tcw 5fa®i«f®i nt® ®ea wte® i <aat. fn^lfsa 

wetw, at wf®*®! (experience) na ®i w«iiai aacita 'nta® ««n® wtewa (caan f^Twtt, 

nf®® we^ *ir® (memiiry) ®r'®tea \ ^5®®aiatewa 'nta awl, fe^stwa faewaena ntwteai wnJ- 

■iiwfet wwi ca cB®in, cac® cana wt^ae^i ®iwa near fssm ^^fa® ^swt 

'»)eB®a®Ta fasftn wca atew? ®Tal 'ntaia cairi ^acw mta cnca ale®a i ’•iwaw nwf® (Method of 
cb®*tta ae«(f ft«ea ^tne®, afa« awita^e-ta, Free Associatton}>(aa ntwitai ainn^l^w® (.a e®ta 
arm ra^ naewe® nw® ai n®n sw i ntwaa «raf^ ®ff ®wt{8®ir 

9cm casnta 'Wtw «rc® f«nfe nn cae® ca®n nen jj^cn wtnc® mm, afir« artnn^ 

• vww, 26/3. apfia* atsf^ttv cst®, v^vtvi>7000i9 
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«rTTf *r*nPTK*(^ 

#5 ^rcf cf^ *rf3ii jrtSr^ 

'•rHl-'J^T’^twhs^ '5rTO?'®»f «icstj ^f^cir 
f^rfST's ^r?[ \ 

[23 

c5«5ir ^ 1*1^5 «ir^c'&'8:r ^ ^ ?fw^«rl 

>S{^\ 7tf% 7T^ «!?«(mi I fk% ^T^crtc*! 
^irsi ^rcsfTftwtw «fT^ '»i^r<ifir 

^f^1 y^jx '»(TCf I iR 5f^ !5-5T?{S 

?f«n ^1 «mf ^f\-\ ^ fir I '‘T'ifB *ru^ 

'5i'¥*f&« «?!*'? *(cinf 'srt^r «t«pcsnt ■'^sr^rlr c^pt^ 

STT, '-ira? '»rc< wfr, aT^-c^'®-.^ w<n 

ui?'®^ *rj[ (ii?r*v '®r?it6«sr *rcir?t «n:«rr 

«’n^*c^5[ 5tw?r‘ '®t*»i oj^st siw 5 jrrsr 
«!■« '5(*s»t 's(^c¥'5it »iR« nw fi[^& jrrfiiwH 

Cfsgr va^cajt® ^Ti:=? f^c*! 'srrcf i firf^ cv9^ 

sicirij ^’rcs^'^r srw^ 

ml 'STW^ I 

’iw^*rTir «int^ '5 |'®t« c«rf»i, f^Pi ^:c«nr 
■'iWTf^®t41iil1 <a 5if0« c«?iir 'Qa*^ «rt^'S cfsr lir i 
ert^-or^sr >{Ci( «fTc^ ^5i-c<f^ c?^l sp?iw cjt^I^'I'' 
CbSSH ^^C^ fir« 'Slpn >(11, ■'^«{'11 ’TstlT^i '^115^1 
(Laws of AssociationH <si^W '®111 '^1nsil cic^p^ 
Its? ^i^?rn srt<ii Sr'S!! ’fti^ 

«rt>^-cT?®i( srsr 5 T'?c« 'trtti ?if^ ’rim iw i 

'«(T151 itsffie C5®ir mr. 'stite®! iwi (5^4114^1 K 
4^1?w fi(«j im «rT^-ce®5r iwi 'em i f4| f4^ 
^trlm*! ffi^r 'miTwi 19^ nfiwi ^'Ci I <0iti 
in? sp'flt 151 114 i 

ar®!^*! (perception) 'iHtHfl cb®l ina u£l4f5 
41^ I €rf®fi(i® 'sniii f4| 11 f4ii arsTsp r 
fH f?ti(i«i «wc»i^ cfTl itw «c®j4l5 «{®r*ptm it«o 
f4f arff-ci?®! '«tf^®l «rs?? ?ci ^rtn ; ci*R 
m ^1111 '»srTw*i a{®r>F 4f% ®ii ^rtirc?? 
4Ci4le itiji STWI (sensation) m—'“(till 
DC'S? fmf ■air^lcfl ^4^‘1 f4| (.Vjl, >4Rt|^^ 
«(Tin«ni C6®1 1W« «(fW5l, l»lt® 

cimti n, 'siTwi fwc5 mfir ci, it cfift 
ci^l «(twn ’»rtwr '»rtittfi '«n^? 


m «rfwsi—11 m '»m:f 

cm «(TnC»M «fli, ^tf ^Tf? Utl «jtitCf? , 
jpTO 'Sf^ '«if«*®i i^irm i?cifsmf»n iw 
ici '»(Tt«T*T 5ficw ’ar r it m i^iTi <s(®r?«r^ mii 
4C1CWI ^<1?. «r®Ti^‘f--iTi:4 ’r"^^'5in ci®i ini 
^14^ f^l1 ?c»T m 41l’ H ’"(TlW ®T1 C1>1 f4f '»(?»( 
«tsf-cp®i, «(<T«> CF31 « «(ref-c5®i in? 'ii4f& 
fisf f5Ri imi «f®r»Fcm it®i ^wii n $!T® 
i«®J'4t«r? (illusion) IWJ'S iSTf^c^l mi ^*111fl 
i^lti itc 4 I cnl^f^i 'srli^fi '=rmTt4 m 5»fc® t»«rc® 
^11 ?f® cfti im m ®ti 'sTnt’p I 
i^tifm ici iTcm 'B(tiTc?i «ft4-c5®ir 

«lf«5i®1«ft finfin iS14T4tl Itl 111 IC®!^ i*i,c® 
'siWCfl ’I’f 1C& 1TC4 I 

CB®1 IRI '5(11 4Tcerl HI fi6ll41‘i 

(reasoning) I 4liHSl 1 WJ« -sl^f-CB®! mi 

^«Tim nfllTCl llCl! 1 ^*111 C4TC‘l 

4ltsn Cll CfCl 'srlm Kt®! 411 'BTSdll 4fl, 4ll*l 
'S(®1C® tillt '=ll’|tl Kt^l Cl ’»{f^®1 '5)1111 «{1sf-CB®l 

m if4® 'im ci^ I'^iri '5(f«w®ra ici u9#i^® ici 
citf I ®i ift H 1® ®i f4|c®t'irfr i®im 
Vl1i?l cil C«fCl «i111 HC®! 411 'B(S{in 4ir® nTl®11 
H 1 141 m »l111ttfl 11 C4ll'a ^ uf%il 4'^ 

cf Cl iitt^ff^® ’wci 111 C1U1 i®i 11 ijf%p^ 
lltli-'11111 Cl l*sCm 11® 4fl (®11 41^1 '6(f®ljf«^ 
CfCl) ®11 HI <5(1111 fltSFl 4C%1 Cl 

«(i®®'3l'5(15(1? ejl^-ctmci'BTlt^ ®11 ^Cil4 1C§C1§ 

1 'iTiii 'srriic«(i mussf ®ic*ii eriH mm 
sTiHi *[^'8 'iiiiwi «rr^-c5®i iwi fipii i'4iii( I 
;^4«flC4 <«11 Cllt 1131^ -Jl ®mi dCl m,'111 
ii4<iit4‘ cfH Hai^ cim?^ (m I C41 van 

11 ? ®r»rci ciici cm ltd wtu 'iw®! mi feici 

1TC4 ®twi <411 Id mc®i m c4im ul^Pi 

mi m w mri i«{i, iit4 mm 
nrnci m iw van vaiarm 'll® fn 'srrti m hi 
'itiTi ftf®i® f®!* 1 '5(«fi«« fifi'i i(fwr4 c((ti 
d mm »ri® 4ifi ®i« hi ®ti ic®i ciir® 
imc^ mu Cl «ifw®i 'iTiti «ftt<5®i( Id 'Hti 
ci^ ^rfwroi va4T4tl HI CHI i 

®tt»ii «mi in mm ijmnlf'e «aciT<^fi 
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cB'Sif «ITT*1t« ■•Tf, C&®»( isrf -cig^af 

.. *rr3i i 

«rt*i?n «r5rcF®ir sic«? 

«{f^cjg«5t 4->n -sft^c® ‘ilflf i 5^? 

?rf«ff ?rrapn«i (Royal road to 

the unconscious) I fHs '5iT*(1Hf?( 

iTi® ^£?n c?^n c-sfc^ 
s(i»n ‘-itf^ 

fww 'fc&l^*T a ■^'«(1 

«(ft-cb«i( MCKff J(wj 3Tf*p« f§?r j ^1'® ft<i^T»T nc? 

fwm »rcw '»n*f1if cf<tfi ) ?!Tria 

cif’fitrv r<?»ic*T^ 5fc«f 
c<i?if^, I 

C*| 3T-<? >IC9f '»it*lTC^? ^‘ttaTw^ »t’«iT'» 

<irw—'®rmnf?r '»f*rr»iTf%f 9ff^® ^e^- 

'9f^ ^ JIR B^c«r I 

^z^'e 'smi 5Ff?[^ C5ll ^ 

C5'55r siw c?Tir 

■sit^Tlf'®T?1 ^5 'SRr^iT 

I '*sr?rir*rR^r sicsiii 

fiparl, jj:^' 8 cft*^ 

«ftHe ^rfC»T TS^I CJT 

wfe '^«r5?T»r '^trs? i 

(cepressionVi^V *(C®1 ansi's (suppression) 

*icsnr '^15 i 

*(W!r ^1 c»r '5itnK?rif 
^R-<Fn*i (wras 'uti’F '®t^ wi, 'SfW'F 
^T'8 -SIW^F ’T’TT CTt^F St? I CS^R ^ 

fsii^rts ^T? <iisfi5c5SF 'srwcir? stf^ 

?? I ?%:? STl% SKT? ^ ^tci 1 'Sirw ^T? 
sTi% STS '®t^ fsc? *nR? swj I s>sffTs ?Tcs? 
STi% '»?Tt»t StS, '5t«(f«» ®TW? STf? TtST? kts^- 
fecsf fii;^ ^Ts I CJlIS ?N^ 15C? <£fr^-af®S SR ^tsT 
CW 1 <SSS '“{RSf SC§ CS^fir (ffs^ 

SM «rf? '»lSCb-®'4 SR? 5ftST4T? fSR Stf^ ?? I 
csss 'STstss' ^r^tsTs ^c? ^T?t«r (3#i «frst? 

'«ft^s<itri cstsr# «(b^'»Tc< '^st® i '«(tfs cs 

<l»Sl SR ?rST« 5f^ 41 1 ' S'CO^ -fW CSC®i 

bi<( I 'ST^ c?t^ rss =ft? *Ttt5^nr 1?'^ 

«JT^-CB*®4 SR? If’^, eOSTOf' 'SSR^S SR? WT? 
i.sT^? I sits? ?fs« SR ■'swfs's 


cwt^ Rts l^t? fs^ Sif Stf 

^r^rs? I* ?R stf*t *«iTCf c? 

SIR? f«im? =«?• fiw? 1?t*i? ’«{?- 
?f4® "SCSI? *lT¥tC? ?1 RTS ®TC? CF®S ?CS 
'«lT'Slt.^tS ??C® STtl I SPCIR? f^l ^CSfl 
?i?1 «1T??I flSR 'mvs stf? I 5K?^ 

?CS( CfStSH I ?1«C1 ui^ 

•fliplls tCS'Q l^fs'tSSTSS ^1? STS«?1 
ICS? ssi ?T{% *4(0? I '4TSCS sT^i <«f'35 *rrf%^ 
f^css gicic®?'^ m ?sT*pl tTi^F ss's 'st'iti^'srs 
??lfsRTS ics^ SR 411S41 ?CSJ 

■4lf%*1 hhc^I? Stf?a5SC4 s*i:'?*n*t <condcnsation) 
IS-i s? I It’j? SRI S^tfsRTS 4l4r? 

SCS ‘S4l?t 4C? S'Cl® ^1 Sltl ^1? CS 'S?®1 '®TR^ 
«4TS S^cjCfS » 'ilSTtS 4t4t? SIR 3FWt®? CS 

fs? sti'il csl? ^ ^ff-cvas scs^ fies, ss« si 

' ?f4® %r, 4T?‘l 4T4TC4 f^Ts ®TsT^ 

si Sint s'etisi cifs» si%5 srt^-cb^s 
STlTflSt?' C4Sg SHR^ SIR S'ClC®? ^riffs'® 

'sswriiaiit's 11 ^? ?m sw i "ssw^ liisiR? scti? swr 

tit?f-Cb®S 'Srstbvss' SCSI Iffs^ « ^ntffts- 

SCV51 fbfti'S Sfic® CMCST fS54 '«IS{STS^ 
SCS^ SI, ajClT^S SStSft’fE^l SttfTtST S^fs^ 
fsraic^i 1 SR( «iT?'8 fiffe? sjTst? »tST *re?c^s 
ss:^#)^*!:^?) (Psycb'o-Analystsi t ’IfS? SWT '«iTS1? 
ss"s 'sTtsFTs «rrfs^ SSI s-s? ffR 4-cai 
?ff'9 'STSC®! If'-iS? ^TST? Its, S-<il? '«S? s? > 

Sfa? 'STtlt^f? <ii^ ‘?Tsglf^ ?1 'srf®aFTf%? (displace¬ 
ment) 'SCSSf 4t?S^ St4r® Stll, ST? SW ?-<«? i2lf% 
'SlSTl sfs® f^T«fC4 «1T5?? 4C? ■SF'*a? 'StST? '“JS- 

'STt3FT*t «f4T«f nTlt? S«TSST&Tt4 <4lRStC? 

Cf'8T1 St? SI » 

CSTI^I 'em, ss 'S^^tat; 'sifsN? s?rl i 

^t? -fsf^l '®(^R1 SW ^Ttw I 

®t^ SCSI CSFtS «I^C«I?^ m*'? f%f SFS S? I fSWS SR 
«|Tf-C5’»S sslif R '“JTSlI ^tSSFl SRtr® nTf? SI, 

4T?S 0!tt sfR-ff 'S'^csr? SW'S4St«l' 

csisT«i- Wts SCSI .m # «npwif 'em- 

'snwri5 tffwtcs? aiff^ 'S- nfils stsssi 

?«?i 'C? fs?ft?^ <«c?pfs srfR 'art? sr*^»('fV i ' 





w fM ^rs ^ CWR cK*tfw*i 

*9fm ^ 7{n m c^Ts( «rt^ frc^ ^ i 

^t^re 'c«pr^ff ^*T?r if5^t?J&l ^i^jtii .T?f i m, 

Wf fifC® 8?5I f%;(1 ^15 >,t5fC5r^ 

»Itf ?w srtn'} f5p^ ««i ^5T»?ii •gBgc'w ^rfeor c?c?r 
Fnr f^;r I (mirft ^c&?r 

«fc»nr fcvi; %c«f?r c^T^r^fftr® ^ ?itc<f i 

’r?i:sr?r f?r<ir ^cwt^ 5?s?r »fTf% wc^ ;?i ^u'® 'sjtJi^il 
c«r^ I ^s^'Q srfwf 'srs cifii ®t^r ^cwi ^rip'5rt):;f 
cffcsT I ^c&jf fr^rt® ^5T ?!t^T&i 5^ct?r f®'®?r 

?c?r I 

vTipi ^1 ^vf ■gTfr ?rfjr-TfU!r; 

Jiifir c»T»(tT^ tut t tgii;r mk- 
*^twnjrn 'sjrc? w^fsrli: >(ti:f5i Trir’?iii i f^r»I-f^^E»I 

vc*fi ffff ; 's\<^ •rNmcsi'T 5?«-5fttirr^l7:?ij 
cmm I m m c^w m f ^la 

f% SFC^nr ®T^f ^sr v Jirf^ -rff^ c-n:^vs 

•rm p c¥-u c?ft?-c^t^&tl HTTI 

^n'rrfr «!r%af5r ^rri «tir 65 »f®r?»f w^r; 

«tt%ff? ■I#rC<J'e I v?ft^ »jff5r 

W5T jrm'f «f%iR ^t-sp ?rT^i 

<5CT? c^fftff'S ®i?r snf®3Fs( ^ ;il i cf^ri c^rc? 

^iwj ¥%5Rjn ^r3*nr ^rrw’m i 

'^I’T^ ’ftC5? 4sn 90 *l®tl.»i^ ^ST I 
'2tf%Cf5 5Tf?irl C*ICS ^tT?5 ’Srt’S^^ CifC^ I 

c? ’B}^^ «rTf c>r«rn::r ^sr hi 

f%f «fT^ ctcp «fT^r® *fTi:?r i 
^ C^1 3rHT«fTH ^[W cw I m «r!j»C5r 

’F%*W»n c^1 c?ptH _ 

c»r<rfcH BrwTMf^tu 'sfiti «rt5p-|if^ 

H1 <Ft»^ cs^ srrrJi c^ i c^rrsf 

^%1, <^¥1, '■Jrwfw, '«(r#fin(i ^T m 

Hi C^H c??l1 *rf'89l HTtf I Ult 

W ^•r mt^lW (Dipodotnys 

spect«bih«>l TfH CH 

(Death Valley) CHHTCH'e TTH «fr^ I 


«g^ »[yTy 50 wi^«r. 20 ci(C¥25 

51 t Iisp:^*r CHCHf 276 I ig’P 

m f«7tncfe,jr,".(?i nfr w nt«f Tf^i-'-” i 

vg5pfl(1 (:fi!>fti( Jfsjf i^CH 'SIW^fTHl HftH Hs^ll 

I ^ts‘i <ii^ Hfi ^*r®i?tH ^c*f sftHi 
HtlmH I nn f'sjj ^’®FFf? viR:^ 

4i«r?r ®rcn hIh ; nt^ «(tt^ cfH*T 

?rTfir ?Tf% 5 ih 5 I cHst^'hs w Ht^ i 

orr® Hi Hti'® I fftH <5^ 

HtiHl C^T5tC¥?l1 ^C?I 120" ¥rt5Hf«[fe )-^i|1f 'STtW^ftW . 
^r^T?r (;’tr>r?iK?r jp^tCHl-H^rrirl 140" ?FrcHHfi{^ 

^«TCf tCH *ItI I <■# ‘TfHtH*! 

'«ff^^n*t «it% iiH I ^0^ ^T«rT?p 

fHCH C*tt^C? ifl’IlTH'S I -il 

i;®1 ®t®WH #1 hT^ ! 

Sft^ *PWNTfl?1 ’fC^T^I Cft^H—HHI C<ml, 

;:’ftfft^ c?RtHf% I 1 h®5T^ hw -iiHfW Htcwl'^Ht'n 

^tC^H i 'tfti '-g^ cn^CH f% '®(TC^ H^T 

f:?t?l ^?ir® UTH I '^1 Ht^H, ^TH*! 11^1 
Hli '»5fHTH'8 ThUCH? 'Sjffjf. f^nrH^ps. 

BHCf H1 1 HtHtff fJO SltftH^ttSl 

(ifTi »a'Ki 5n f^nttn «rr‘t f^tyriH, ^rl h^i 

CWtHT^H, ^fH fjH f^ ^PHH'S I 

^fn® f^sFCH 4tc«f #T«( sTffsftH 3T®r®lH 
'sfT^ ck$T fiit? ^CHC^iT »f®i^y cirfH 

C5ff®T^ I 

<T'5I*R ^TtsfT? fnCH I 

'itHi >ilH*s fHHfHHTfe fH>llft<0mira ’ifhPWrH 

iSI^ ■ItffH®'? fHCT *flHl ^T^ttWH I 

Htw wrf^Bf® fiiq ch^ i cii|^ 

f^n «ili5 'Si 5*TTi^TH ^yfwi-^H^r® i 

’Rtwm ^’^'8 C^fR? sTfl <TTCH ®H f?R 

®t«T •l1%»I1<i*f HHI 

^1 ^ ^'s H«'flCfir sirfcwfu 5f<rt's 

sfTHTHf I ®rf^ fstCT c^rnT« ’F^r-HHHI 
HTHR Hi «rf'n»CH flr»r HUH—R '^CHtH' CH^ 1 


* l^"ftHesr T% ¥*fi'%. Hifrti 
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iTsrfr^ wfsr 

, ■ • ' ■ ' 

jinc's »jK»f rTwr^Irr?! 1 

^ cni c»f*T ><rtow 

’ft«r ^ wt^nr '»^i f^g i c?^i c*fn *fftwfnin 
isifll ^sTf *nf 95 'o’frsn ^* 111 ^ 1 

<flT%; ’ffi ^15{# I Tffsri "sw? *T«n- 

ftsrr? «j^h toic? 1 
(Mr «9^*1 f««5[ w 

gti’f m 

c?’n r.sffr -fl^, w (flCTf ^fm 

arsfrsT'M »i®^?fi 65 ®tn 1 

^rT^rjve -tfit^nf C^TJT nf^JT 

cr>f\ C‘S\^ ^ I 

^ ««r? C¥!W ^5fC3^1 ^ C’JC'S 

Of? Clf»f1 C¥[3T '6Wil I »lfln?t 

®fsft?rfr.»[ '=ITC? 'Sitt’ff 65 "l^T?n I '3t^ 
'SBfWif «?«fY?t«.»t m c^«rl c'«^ f tinitf»[ 
«rcf ^^T's ?3rt»i '55^ f^f^ w® 
cif'airT^t *f?i c?^ c9fST <iic?5 cwc^ «r*ft?tt>*i riwn 
^rt'eTt (?iaTfc^ c^if^ \ vsn srtisf isfl 
nT’rr? ’*(t^ Ti ’tht? »iftw5 <?fU 

c^?rm ^ 5111 ^irsfUF 

«f5T srfrot frc^ ill ’d -iftm «f«fr^rs»i 
w^tsTf? frw ii^ii tfcF m 1 

’TT'itttI ‘twt® vii^ ^nr-sf «rTf cn^ 3r#t^i5c®i 

<• 

4i»iCT 5itii( ^af^—5fT?f& ?rf5nf; ^Thr 

c<![C!y« ?rjr ’fw irt'®*? ^ ai^ 1 
'“im «ftf <M^ f^fil OSC^Tl^Jf— 

»tT5fe 'flu vrci *Tr<[tws'8 fji^ i* 

'«it’itPf^ W’S'S BR3RaR[ 

ntc^i i 5i^»i ’®t? cfcg? w*ft?T‘v»H 5«?Tf ^«r f^F ^ f 

^Frr«ft?' 5S[f^ ill ^5^11 ? 

cspilif TOl ^’F^Cid C«reaF'e w 'STt^TC^ 'Si ^UVS 

i?w ?>dTii f<»TCiRt *rrsi I '«rr>i?d 

s^rfii m ^sfif %* '®t‘»r jjw m ®t«r 

^f%CaFi( f^fnw I HgO [ H CTWV 

^t ^ c s§ 'rc F< fit ««t O "if^OTit} I ^wk f%l 
^i^ c i^ rcBT i t 'Site? I «T%:f? "ffin fipw irt^- 
C^l WCil? *TCW 'siRlC’SCW^ f^ffaRTV ffV I 

^’iirmtur nH^fl wr oni' c^iti <s^ arm e9«>rm 
K^rnitm '‘»rf»rtc*h wp\ ^ i 


«fi(«itii f astsu.sdi, 851-9*15r?^ 

us^ f^l^tii tw «f*t nt-sid arm. ^a^P. 

arm ’»nrH c^ I'l «tar «a*rs or? arm 

mtjiR •wm c^ 0*3 arr*r 1 

^itwm *^?N<i 5FCT'''»im8 m\ c*fff 

’ifr5^T?rii «rr%c??r a <w:« orsid w? 

^?r ^T«i in *it^c5T 100 aim 

nhaai cws ^tr<i 54 aim Bm i ^f? 50 »i'®lt»( 

«?sfl? ^ '«[tT*F (aT^ ^t*f*rfai1 75® ¥l ^ 
vsft? ^t*»i ofm*i wm , enmm «fw?i ’t1%*it«i '41'^ 
'»it?t'Q 13 aim I 4ir®m§l ’*fm mtv^ '^'%U 

^fi 5 *T 100 <am 'siRiid 5 pr» ' 8 rr*Rtein 
'^rmi cic^ ^5T?rl CTCurf 5i c^c^p 67 -sit*( 1 

'^rrwrn cetrratir 'aiW'»rrc^ 4*r wmiij 

^ 'aJl^BfH^ I 5rf¥ “ifdl C4%ll ’II'S^I 

Bri^ni 'sj^I’ 8 ^*nm, ■ 5 '® '»)?f 

(sH^ tfera *Tmi^, iicp^ iia I ’ifl’Fl 

=sr?P nff—c^ '®iii wc^ <iik <«rr% «tcf?r i?Tft:n 

m^T- CJT '5«ff ’sfesf '4m i m c^m «t% “lim 
c«fmF w c^fatir TTeum f^iiiS «T«(-l-5m, 2-^;m ^ 
3-Tm ’siT’rsmm 1 

'Sltf^m vS^ M'srcil^ iim '®lTtW 1 19^1 ^i( 
^3i'8jm id ^ mci5 «(ms ’iTm 1 isf^m 

c«rmr ai^ri ’tiT?F?i f^'ss ^mr Tdr, '«im *f'®f?i{ 
id '•dmi 's'sfrii cJi^m f?mj ^mm '*Ftl8m cwt i 
<a?d mil ’sr^^4 1 

mrf^ w's farm «Tftc?m 

^ftii ^ ?ic«t Bmd 51 ci)^ 1 »iflnr5 nmp 
i 'simrcfn m ctsm 

ftadr*im »i#lrm ^rttnr mi 
irtm I •fft’m wr «rr:d csixi? id wsi 
\im m’lTlii '»rtfjp^m iitmir nw *it!ai 

m '^m 1 ^ ’im id 1 nw 

c«fmi^ ^^mfinii 4[m vTii «r5*i 1 
’■iTfiRFm^ mtfir 5r®’wmtv ^irs'swrm 

?nwr«r id’m? "iftm 'tfiiif ^mms ntm' 

f¥« <imi w*T <a m?srfii iii 1 'S^Fmi ^1 

^rmts^ cf'STtcamsd mm (am 
4r^i '« 'wm 4i#i •rrrt<^ Riamr tTfii 
mm w id I 

*i#w ^ mtfi *m ^it«ft cm • 
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wTidw sqrt^'wsi <£ivs c*it% '»ff« 

^ "ifiNT*! W fhf <sin (Upf nfflW ^ftfl, •R*! 'e 
«wrt» ^1 *frK "fftoR •cTlStf fti^ *ftCT t 
’■rwm ’jra cnrcsr nrn 6 '»f?r ^^fwi «m:^, 
<iim trtt^ 24 «T^! '-•jcw 55131 nfi[5rf*i 

>rf*f mm «rtir fkm\ i 

""iNTi m c^cv ^fbT«5 *rrfir i(i i 

jpspara ^ ^t5«Tm ’fttw 9rt^i c^ ?[iw f«n, ipt^ 
vm ia« *i^«l ^ «i!ytc^?r jtw c^tr 

cTr«9t5 m c«rc5p '^t?r« vr cwt’ft^ ^ i 
f^4*Ri np ^ 3fT «rc»r5 

f3«*t »T^3 TTc^f, c^ y9«l nsgranf m{ c«fw ctcs^ 
«rT4fr5’Ttrs I 

c^ 'smi, c»T^ I C5fm <m 

^tf^ftvi Q^-mc^mm 'em ^ 

ft[*K?, f%i m ^«?T^ cn ^13 ^11 ^rfwt?* 

5S[to? CR«Tt^ CT’Tt fT«T »r*Wl I <il^1 fspi^ 

5T^;wR si^'FT^ B?»i I l^rsftfw 'mrs i 

fSps 5niT*(t^ c?rt«n 5rr»ft^*i «rr?t m « 

f^Ff’RF'l m CW® in to 31 *1113 ^ 3tl3 I 

>iinnr C9ii^ *mr iii! 

^t3rs '5t3C« ^33 3t«rr3 «i!3'^ 5[f^ ^»I— 
3*r05 3^3 I '*t3l ^3m CJlTftft^ C3I^ 
to3 I C3T3tft3 C«ftl5?:3 '53*53 I C3^ C«Tl6ir 3ftl3 
to ’f3»I «53 ^^f33l I «lftt33 3lto C33 
33C^ 3C*r »rW3 C3f3 tfWT3 337® <?C3 I ®t^ "fto 
1:3313rC*T3 Fff^n I '5^ f5f*Tmt3 ^ipOTf WSJ 
i:3»T 3t«JI RCC3 I f3«lT3lr3l '»f3t® 3C3 C331?33 C3 <31^ 
33 *T31TV mj 313503 '5t3 ®lTWtV ^[to3 
C3 C3f3»T ®t3 C3t® *133^ 'S(«nt33 mW C33 ®C3 
fw, '5t^ 33, C*rt3Tft3 C3i:3 to1 i|^3T« C33 
3^3 to IWW 3f33Tf TOI ^ST I '<513 C3ttir «T^ 
‘51®TC3 ’r^CS3 3mc® * 0^3 f«pTtW 3J3503 33C® ♦rtC3 
3W irt3l C3^ I 

nftto to'acf3i cim ’r«T^«(i3 100 «T3 

^3^31 33 3te3T3 WI C3 35^J 3ft< ^»13 ®1 

«tto3 JICW C33 ®C3 fto *013 13 «T3 ®»n 
■^tol 5f3C3 *rc03»rew "llto 31113 3t3 3tai 
4JT31 <S1' C3t3 t330W T31 C3ri *053—C3 
|, «tT% 3»5 3® *!» <SI3t 3tf «®0?3 3^ Ofto 3tWl 


3® C3f%, C3 «rrfl3 *503 Ffto ®® ®3 I 33 ® 

lt*f»T, C®?1. 33T503 «'ff® 'a*0®Tt f^'fTr& 

*ff33 3t*f3 3®C® *053 t 

j£ 

3t^ C3t3f W'litSH 35® *W 31^53 3t3 ®1 
ert *031 cm I ^333 3T*fr 3^-®®&1 3PT 3^ ®3 
3T3 '8 3m-<sr053 I ^OWT® ^¥3 Fr3?T3 
3f^, C3|^ '»rfC^—®1 C33«T *0533 *0®T3» 'ST® 

'*0313 35^0^13 '«J¥m «0fl3 5|J03t3 3^303 ®3 I 
®Tt 3^3lf33 3T3153 3% 33 *[3 33 3?® t «S|3T3 
*ffW Wt 3«T I ®T5® C331 cm ^ff 

'«033T®3t3 <3533153 C303 31^31 315® ®53 

*tf3 3«t53 •tfr3C35®C3to 3l3 44 403 VO, '»03 
3ff *«0$®13 *1^1 50 ■r®l*s3 ^il3t ®l*r3l31 75* ®1. 
33 ®53 C3f3r3 3l3 25 503 I 

U9313 f33l3-f330533 *0Ol 1 '*053^ C33l C35f 
31^133*1 0^3 3Hft3 350 100 503 33 C35® ®Il®t® 
*03 54 .5Jl3 00 ; 333 5)^ 3l33l®3l3 ®t3 
■ffl3 C35® C3f351 313 61 5113 ( ^3? 14 + 30 3 503 
+ 3104P00 « 313 44 5113 )t '01533 C353 

313 C3f0 ; ®50 53533 iflftinO ftO i ^ ®0 3^11 
•01313 Ota'®! 333 3l5® 50 "TSlVO 30*Rl®1 
75“ 01 '333 100 503 33 C35® <531 *03 67 503 OO ; 
33F 33 43 503 ( ^ 14 + 30 3 503+013-41013 « 3l3 
25 5113 ) s 3J101O %& C331 C30 0313 353 24 503 ; 
’bI<(K 41]^ VO I ^ VO-'OlStCV C^53-35^ OfVl I 
0®3Vl533 53^30 5150 505® to3 VlfOlf® I 

f3Vrl4^31 % 33503—<3313 C35*f C335® 353 

|1[f3®533 •c?0-'5fl533 Vl33t«3t^ C®33 | C0t®V3, 

'Sl^ 'e 33*01^ ■bOO <51350131 OVfftC® <5533 05350 I 
333 3313 to <5533 05^3 3tOl3-C®til3 ofol3 
%«t<SO ® •om'®! f33«® 3513 30t«F3®1 *fflVl 3R15® 
C05V to of'eoj 30 ■of® 3*3 <5® ^®®l ® '«0ar'®i 
*f1^*f® 33 t 3®3t533 <tof' 'OlV3 3f35f ®53 

®15® C®5® C3®3T3 ®50 ^0013 C3 4f*I3 'Ofir30'a 
353tlO, CO ®31 C3t3 33'0150 0150^ f^3^1 CV53 
C353fl503 'tl533 0®t3T3 31313533 ^*0003 

C35® I ®t^ ^ 35313331 3l5® 3**0f®03 ^31 
353 31 313, COW ®t533 to 3131 30 'Of® W WE 
OV T[C®1 to I 351 C331 COO to3 C3013 0ri3 

to 53 ®t*r«oari 75 C 35 ® ®t. < 53 «- 'OtJaT®! 50 





i StC'Sil '®1*f*?ti5l 

eocfc^rys® til?* 'srns'^1 15 C«fl5f 40 i 

c^»ri ^T^''®1 c^m istur ■ 

'®iTiir ^nsitail l20<oic^ 140“ ipi.» 

i?c« csFi^—'«t’i«(tasl 
’Tf? 75" ¥1. <it’<Rr® *rfi:5 

JO c<^ 20 »i'®n»i 'srt^^ I W*!Tan 
^?r JT?5^i c?dr Tf?T^T4 <sttTrw^ i 

'=rr*iTw?r *iflt?[5. 98'6" i ffCJj 

’TTf^ofTf^^ W’T c?c?? <^ 

'^STTH 5tir ; 5f?!C^r *ift5 '«!f^9 ^7, d5^1 ^T^T 1 

'SftJrai ap Tfl I 8f«T Tt*^ ’ca C«fC? 

'STCJj^ ^ 1 ’«rT*m;f?r 

»fflc?r?i f?*gc'$ % sfiw I 

siTj 102 T1 103" ft C«rOTat% 

i(r«mfafsfumi ^rm ^ '5?n^T^’r- 

I vads-e ^ ^ ^ captf^R Tl '«rT^ 

oraj ’FITl%5f?t ^T'glSfl 1 

C^FfUl *^1 -Slpti:?? 


c^f* ’»»(1 m 100" icpi^ 

*itsr dBti»r V «8Wf- '«ff9 s’larff srt^ ct 

C4P ^ «fn 4RC5T:; nt*PT!ir <3W‘ifti'^T® 

d?w®? i«R^ 5t^cwi'9srt^ t9^&i 

^JtWT Tf^tf cm I . - 

WC*P5 ^*rs C0(Z^ ^'Sf^W 3TC?J dT»T ^^5f1 I 
'stpp c«(tjp 3 t^j c^f«c?r <a»T 
I f^wr^i istsit'i 
f^^i 'srf?r^T«5T?r 

^cn c?T^ cfft f^iS .* 

(1) f4?n[-^f»r, ( 2 ) ft-rm 'sitit (3) srr*[ 

^ ^ Siam cjj'8^ '=i3rt‘ft®*i 

’^’®11 ^ff c?Fp fp la^ ua^^'c. 

'3di cjjfyiit ^ 

Tfc’i ??*t! ^a?r c«fc^ spttR^ 

^wi--'«rr*rr3^tc^ Tl «if^Tf^ ^t*T IIP 
Claw'S '«rm 1 ^«Tf^ ’r 

f^fRffWlH site®® *1® I 


1^«P 1%w^ 


WB 


' 04 : 

^TP? ®r5i 

□ f\% f>r^ 


*(<srt® ®T9rr® 5TT®d5— 

□ ’nraj 

^•% 

j 


8.% 

'srt'PttiR C5RT® r?m »fTfr, ni»i ®tfir'««rfff® fR'^^drrm (a^sTnii 

“«tfJ«i” 

■ —2 f®!g5^c®F® :— 

®trf^4 

erm^ 

cw®f®al 

f®. ’n- ®t«r 

nPm 



®tw« 

dRlf5f% ( ^^*1® ) 

c?rT»r^ 

j'' 

( mret® 5 

c®Tt»n(*nT^) 

®f3nr®t^ 


’fs 5?s «ftf^«fiitft«i mir ’wif 


'«JtiK3i*f apfipiw^oo oi-ij 

. ' atFTJ ' 



c»h[?n0F«f4 

^irg1»tr a > 


7t ^CWJST? 

c^Tora ^15 I ^sfjr cs(TW5 

fwf^Tril wk C^’TSltl^WSt f^'l(f5l?It5fCI9 
'WT’T^ flc^R I cipTc’Rc^’fj;^ 5^*r*r « 

f^’^|%®t*ic? •(T*f??rl 'Q ’i'rt'<f 

f^»rc5T9 ?fa[ fejTC’r 'Jfjtf^’rTii ^cir ^f^cstsf i C’i’fKst 

1911 »rT® TOR I "SR '«dX’[^ 

i^Taa i5f^*f ?r(??t mn n?T?'^?r nft>itcn5 

^n?i c.Ti\f*T^ ?ii5T^«it TO ’>rJtf^ srT% to^i i 1912 
’i^rc^ ^ffjr c^R sjjTc^^tw ?rr«rtiicfnlfir -strinT^ft’fTt^r 

C’?r’ffTJT I CJlTif 

^csf«ft«fT^fj 'Sftf^^t^ ’Tsrsftp 'siT^j^ft'l a}f^?ii*T 

I 1913 'Sf^Tfn'® 

'S ms cTO 1922 '51^1'W Ciftc^ff <5PJTO 

i-1f« TOH I 

c^rfcini <4'^ 'sttN'ftw^ nS^firc'e f^fi? 

^STt^^T TO®f sTTf^fiRfsr^Tif I 1907 
sirfc^^R f’^’^r^'slTOc’it’irri? ^c«sf i 
c*r«rrc^ nt^m «fr|?[ nTc'® ^T«T^t ^*rr? 

'^i^i CM sirfejiTciiM ’ir^i •fTi's 4000 

C«M5?[ 'Sl^-vs <i)jpl5 Sf*l1 JTMCSftm CTO CM^ C^T*I 
Ucif C^C^ f%'C« '^^^lp. 1 ^lT<ft?(i:MTC®?f <il-CR 

^Tsrrwj c^rfsTi nt^sii <?t'*fc^ mm c*tw C’rt®i*»fTc^?r 
^’TS^ f«PCfl '»iTMT« I §Mn'*{« 'sisTS f^aT^MI 
<14*11 ^c< CM ^rf^'s 'sitMtif 

<JtQ TOC^ J "^1 ^(3T CM51 MSI {g^ Mft*rc^4 TO I 
t>« ItTTTOTtSff ’ifl'M'TM «RtfM'® ^ Cn 'fMMT?}? 
CMi« *fTM ur“ c*rf^ MjTCJHf CMI "1® 

^acjRj, «rr4 «t? *rfi»iS® 'srr<tJ( ctom' 

«ITTO ’TMMTHCf MICM- I . 

W4 f^TCM 

MtfMfrsr MFtc®f srtnT«*Tii 

M*ffsft4 *1Ml^ MU'® 3CT^C5tC9R 
CMC’f C9»fl ’Tt'SH f^CM- 

^ ?tltm CTOt^M MU’® fMff41*14 
Ml MMTM^ '■ItfMf® TOf^ I <« WM CTO . 
* ’'Ul nff 1 mP»W, MfSl»t<n-9 


f%^M •nprt^rs cw)#s ^ « to 

Jnr ^ % MTO I 'tfM fMMBfW M»I cQ’Mig 

^4 c«rc^ 'M® ^C4 <RW lilCSI- »rf^. ^ l *U|Mt*l 

MMM CMlM*l MCM '®1 M<n 'Bl^t’M cTOT^TM fTOCM 
TO! yq^ CMm‘t>TCM4 bu—h ?flTCM4 

•M*r CMUT^CMM »t%4 1 *11%! 

M®T MT^SftlWCMM Sjg 

4MM fMfffe TO TO^ fMTO MCM I # <8C14 
’®T4 'SR^UMM JfSTMMl CM^ I »rUM#t '®CM 

^TmTcmm »i% fMf^*l 'siIrmT^ fien i cmUmm 
MST'iiMfg MW'5l<t«. TO MMM MTO 

^1 nf^%r Mtsi'S TO Ml I 

CMitMM fjJMiTMl ’TTCM^t TO4 fWCf CTOT'S 

'®T4 «RTl MiM 1924 »i?, f^3J?f5ft MMM 

gCMM ’34srf‘T '®lTfMTO MSRR 'S (mf^sTO 4RT‘I TOM 
CM MMMUM MC'M- ^<1 ^C®TM§CM4 'SUM bf’Sll m Ml 
iMMtfMM *1< MIMITM MTO, «RTO 

^4 CMC^ fMf%4*l M®M M4 I ^ MTCMM^t *nrr< 
fMSrtIRM MCM CMTHM «!TfMf® n4MTt}4 TOPT4 f^4T< 
MCfe M1 I 

CMT4 ^'®M TOCMM ^a'tl^TCTOM fMf®4'^C^4 
*tf%i r^CMM MC4 taMt*! 

TOM I CMt^W 'sift MMMtilC'S MtMM 
fMf«M M"nnCM4 fMff^ C4M1 

I ^ CMCM CMT5( f^TMTM! TOf?C»R CM ^ift 
nMMt^iCS ?tC®1M?lM •ilM' <5^13 CMUM ImImI M’sMJtM 
MTfCM I CMtTO '4^ f®f%C® 'S ^MM’^M 

M*tf®M MTMUMI CS^I^ nfTC*^M MftM MlM%r '«l< MTO 
MJtMIl MMI M«M M;»T I CMTTO '»(TfMMfCM aMtf'TMS 
CM, MMMlTOIWf Mt^CM t%M TO* ^C3T^|«i% 

'®?MTO M(C^M MT^CMM MW aTOM M’® I M5T^ cm)m 
mim MMMtM CMS*f,#TtTO TO CM^ CM^ CMTCMM 

^M1 MC4M I 

CMUMM MTCMM to cm ^jg Mif® ^t^CM 
W! Mt*^® (cottespondencc ’principle) 'H 
5?11^ (principle of complementarit;) ) 
nMMTHM CMlMt'OTM MC^SM >6 MUM^ 
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*rrt*rt? wj fj[«* c>r«rrt «rtw? 

»rrt[ jwi t?*! t?»i^c5W ^ 'e «wti 
c¥ti(Wt snr, m *«-*iRni \ 

CTTCT^r «ii7 -4^ «iTf^ WT\ 

>rc*r ‘mr? c^raw w »it®5»nr 
fw 235 »rt^»rTc&tT»nr^fTl^^i 

<2mT*i 1 

1943 (3t11 

c<rw 'stlTOif '8 its.tjiT'a ^ «Ht»if?#1 *rtf*n:f 
'^TcJH I C4rrcwl «i=t ^it^i^^rr^ftw 

c^Tn cf5f I c»rws? fs?^T c*Tr*iT bsf?? 

«trT ’fft<f^r«TCini f^fk fe^ir i 

cnw «TT»rni w 4^*r»r c^ff « ihii ci5«i 
’«irt wm ( 1975 n3i»ft5i' 

■silf^tm «f5r nfen^Tst 'Q asf'aiT&tWfl JfCJf cnum 
njiWT? *ftJr,) WTaFC*l I^CfmT’l CTftl >6 ^S{ C^RT9 

•rn'wmm'r ^Fwrt’ftw '®fni ‘tfKf^wrw ^ 
^ciwwmj 'ff»(^n fin 1 w caj?«fi (m«m^ 

«rf fin sill fi5t^ cf^sniTT^? (1965 
c^\fni n«il n^apTi nt^«m n» cifTcntirtnl *8 
new enrenn ^iwm ntn) nn mcn^ 

nn njfnrwn ncnnntntes ^einentwj nc? fiwj? i 
rn«Twi « ewtif %CT itfntf cnP5 f^ fiwn 
n^wlf nil «niwn ^ «fri Inntffcw's f^fn 
nfti in I uiwn fw mm f^t^t cnwi ntw'e 
«ti n'iMi m ^ WT'®! cftw 
ntntn wi w'sm^ i ^nn ents 

ewt^ np nTnm wtnTi 'sen fn*T^w?f 
ntwtPnTi nten cw^nnirtJni new ^ ^iwennrer^ 
WCT fsii'sn I 

cw^nmrn >iiwnTf nr^ cnticw m wcifiinn c«twt« 
ntwi «Q^ f^ft wTwrs nrt cn t w t f «w nwcw cwn 
cnei fnwn w»i r ^ fm%nn ««ntw 
nwen^ nm« itai n^T^ 'trew m%\ w« vs fSmcn 


1 ' 

nw wwincni -«OTlwf^fnnnn wcicin'i[[fn 
n^i ww wwl wn nj c^ctntir new 'ntwTsnti 
innwcniiftnntfni ^ f^ wfift ^tnwtm ici 
wTii cstwitw nttntwtn cntniwj^ wen 
WURI 

^nen cm ficnn n^nw ntm i nn 
^ i H i ncni fnfnfetfr n%tnw C'Stmnn wTei 
niti^’RTncw 1^1 *rffr itfw «rrnnr nnn ^iTwTn 
wrn’fTi^c^ 1^ ca^ wim.nnwjf n^r nwe^, nn^fi 
b?-^wew ^caiT® ntntnt^f ^ntw «a^nn nn 
nR^>ifr» ntnew^ cntivsencm; «nn nttm^T^, 
nw tiiwwn «iftcn new fni *ren wT^ nrSiT^in 
1945 cwienniwnw fwen ewrn fn’^- 

^tnwfl fn«wi6wjtn nirt<ff5i«Teinr nfnutnw in i 
oinn ninn*iTnin enm nfen n-jTf« nt® 

wwti I enn c®fnn 'njr&fnw wftnen^f 

n'stnf^ I 1955 '^ten ^ftn'slir nintq ntfw niwni 
'nirsif ciT’Si's CERN nenwntntJ 'n^'sn 

’ipnNi ficnn i cm cwtncn cwcnl5« ncmntnTn 
(Sif^tn «retn wcnfienn-“S n*ne^ ^sfn nn'^i 
'nnnt« cien^ 1962 <#1^ in i entn 

•fre- win'nwf nt'4ln «in wfnra 

f^wt *f^ -aiwtn WRRI ^Tr® entn n"nw^ "if^- 
5TTO ntin n fnwt5?f fenen. i?)nn entn w*n%in 
Wt icn I 

ntnm fnen f®^ nTy?! fn»Tn wnrs fienii 

wnfem fnentntn i cntnnf'STn 

wenfenn ntni'stn «i^w ®wn !n»f^1w 
® ctfjintn ^n ftenen entn icn wtwenn i 
entwr '#lnw*mr «iTtn^n nencm “cm ‘flm <^lwwi^ 
fNf% fn»fJ^ f^ «tn cTffn « fnajii inwri 
^wixm nia Ccw nfn, 'tfw t^wn 
«rtntm m i" 

I960 enfn ®tit® «Kn wfnwT®Tf nrn 

^n^lieS ‘ntn n^»i’ «ffTn wem t 

; 



f^lrW 


5f% '«t« (31^ ! C®1 

^ ^WI«M«1 C«[W ^ 

fwt^ ^ ifff ism I wii^nFr 

ns? *f{%»i 5?n»rr« ntm nsj'ffn «i^rn n§»i 
vt^^ 's wcntifmi *f‘ptn n'*prfK’F ntw 
fnntn nn 1 nii ni?t f^ ?^nTm nfifsi'H 

^ <5(^ n^t?w fSTKlrn? *Tf?inr«t^^ 

cnn, 'SSRf% nii ^?c?Rr ^ nTw?f nfir«iT«i (1336 

f% cn •{ ^ ^Tm on^sstw 

f4 ^K'ih artn'i 

*itin ^ '>stc ^'{ «rn5 515^1 ^Tcats 'ntf^sslxf af’TU'R 

■«f JTn1 csin TT'ir ^Tif >5^ #‘TT'$ ^IScT K5TC^ I 

t^i ^T's 'st«c'3?i 'nm ^trs 
¥T*I^ '®tt?r C^5[^ 11 'Sk 1^ 'S(l*P>T 1^ 'S!^ 
f^it'i r i^w TOi 'e "Sf®# iiti 

Itw llTl CSft^l*fr«l^1 ? 

®Tic5i ffirfir'«?[ cn'Cis ni «(m 

^spft I '=fTi ‘^1 ncn «Tir®!t 70 

'Sin cnr-¥ ^tii fIn^tft sstwi. \ 

'fcntnf^'sf'l '-‘1 ni cfcn»r, JirTra*! iTs^cn 
-eni 'em csnm am cm^ ni^ iTr-^si 
5111 'tni ni f’Pi ^fnw orciii usi*. im ci o$H 
'511!#^ <5tCl tiiit. »mn *jf«tfl f05 lT^«flTa?f 

c«a nfii^ i?T im nfl^ orwwfi *rtwi^ 
’Q5»'5«j 4 «?9fm ^ITI nT'eil n®! I 

'«it^ laiTn ®Ti*i «rf® 

11? 'f'jcfe? 234* M ^ irt? 

23t* srfflf*! "5p:?ir ? fns<rr?n i 

664* ciiT? 41W’'sm stiffen 
![?r8 ?ic« 411T1 afTf^-i nor iwt ®#3jFff® c?ii 
« wp»Tl® cjwti nirrst 

n ^isw '6 ?f^F«rnii nfi® 4? 

?T^? m I <ii»rr4tf nmi atti •w®rci 

fwicm oWTlTl IT^ 

?w«Tti no?! *n^»f>itr f® itw 

^rmR citrm 

^ iTOf, ffniHi? ftn-|f®, ®'ic®ar (lilt. 
♦ 11/2. cirmwr irfim^^ooe 


'n’fKw nTofciT *???!%« »m citcm ®t?i5*tr ii i j^® 
®wKw "^fin «(M4 cifn itii ^Tci '‘w itoi 105 ic®f 
^liiil cif% 111 nn*rf5*rM ’(5 it% ^ 
cif% (8111 (fi '»im&i arffin s?c® *(05 iw 

^ >6 Tf^WTlW? »FO»I fri?^ f®® 

'*in‘lun ^ cit® ♦tT'QH cnH^Tcn? li 1 
ven <sT«fTi cnTnrcsf 6* f®fr 

cic® 10 ® 'Q ?f^«i entnre^ 6* f® 5 t cic® 10 * 

sffm*! nc? IT? I *rtn ?tii f?®T? 

iT^stn-im^fn «3[? «i'nT^.n i?ti? '•jfmloif 
ciiif ®ra i«ci I 

srf^'i (nftil iHiT^ fill?! 51 

fsiSBtn i«Ti?? nil ifii «Tci mix m&l ci«tci 
. ^®c? nci IT? '51 ijf^sapi 1 ^i*c*t 1 ^? 

ciHfm fi'ffm aiff's&T^ 'niriti'l 11 rjfiili 
^T? entire cfii IT? sii I mfmr? '»ii?T«, 
mfn?i WPfow in m m\ c^ ®t*f inn, fi-rTn 
f?*(1*T? n?®iT*n e f%iT^ iTsi'1% 
nTiTSfn? nTitcu^ m? arrif^ i^ijTcn nTiT?«p» 
iiTiTl niT? nii ?? I nfit^ >ft? cil’ifm 

^•ff® e 15T? ^l3i®T? ’?^c® mm '«R® c^c*rf^n 
^nffTi^^r? ffwi fiem icn'a ^fifr? it^- 

isfiT? uiiT? srr? nf3%i d^ciTfnn ^Tmn^fn? 

fi^TsTiii me® ?ti I m® iruw^ ®i?t® 
1 ^ 1 ? ifw ^fentm ®T? 5 esii? nT?*i irmi iT(i 1 
iT\[ 6 t*Tin? e iT^sflT?®^ nTn nw 
nc? srm nlicn mn&i ijTiTi ^Tor? iw? m^tc® 
<nx? *0 c? it?i®w? fi^txcn mcnteimj^Tei fi®- 5 Ti 
mf ® n'l lf®c? filSc® H4c*t® iT’sjt'sem 

fem?? m^fn tm mn i’tw? i ’jfmT? ®®?- 
cimre^ e c«rt»rrt^ w nwFttn ^ 'nnmn iitm 
mnn fmtn ira^n? *jR:ftcn cm*n? ?c®i ?cit^ i 

itgin?—msT^ TiMli? ifliTsi iT\i«(irsi^ (^< 3 ^ 

Wf I5 fn. fn. W m'® fi-?® 1 ifjimiS tif 

nfffnmTft ®114V6 (Circumpolar vortex) ?T5? nf?fi>® 
»«? 'STTUt®?! e efmtftn m ?1 imTtW fmft® 
nw 1 «t?r5? itTe m? iTf®aR ?? 1 
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fV'V ;'i'! 

aFtfw? «i*nr %K c*(^ f?irrft'® i??) ivl'frt 

fiiwtn f^'e ^15 ^«t=irr5 C5rt»m»( 33* hftir ^ sf*^ CT*t ^ ^ ««w 

60“ 'sjim.wif «iwi 5it?rrw ^c«f «f^Tli'® Vi I ^flNrlw i 

<^rcf? •fRsn ^C*T I C5TTsTtX*( '“iNl? '*f^'^ TW f*f*r^ 'S^RTS 

'®rf^W 5CST «il^ ^rR^'Sil 141^ ■t'®Tft9 'StPf ^ ’P»H=^ ^T^fRI 

vf^‘1 ^«r n<r« c^c*r <«CJf 's ^ 1^f%s 'ippT^w 

’»lt^l^^3^tc^ ■«f«Tr^'® ^cir f^tgTc?[ <m cmiinr '^Tfwiir 

«T«t^ util’s? 'S i 

^mgrrsTST ’siu^St^ ^«i cnmtcif' «Tf%»n ifr c^u iww «f«ft« sfimKcn '8*nr 

^'Tc5 <2i«T{i’Js, ciT*} ?i fsrfsfe nf%in wt^ n 'ski imt 5rrci ®Ti® 'O’ti m 

ITiri'TS 1®&1 «tl ’SSttST ®T?( Ct»tl ^U'Q ifift'l fiSl VVS «fl*r$1 Clt|1 m I ^Itl ^t9r lltl iS® 

citti ’Binti ^ciT iTii'aw d f^t^Tc«9 "Ft JcciiVi, m I itiji 

*f® 1^1 i^Ti <2f4^ iw >mn *iiT»rT?m fsrsET^r vn wwt c?^i 

1 f^i tufel TOT csr®i1 ^*T s?Ti Cl iTi I 'Sit’sti •sti cfi ''<ff^^- 

TTiifS (Ill'S tsi'ifS isiitJ^ ^t?*!) ’Hs i^w 'Stic® 1^1 citTerit" I ®Tit® itfi '5liar<»iT% 

'®?f%il'c‘ii '*tN iT^6ti cisrfi iPf's 'sitiTs 'tn <ii^ 

's '«f^i»t irtm ^Ti^WR, <n fiici citi ci?t«TCsra” iTitli Rcwt?! ®5'e cif^ *f^'S <nt 
¥ii-itfii c«5^ 1 . ffcsp 5rriTi*i 's(Tiifiiifc«fi nc'? R1 

Ri ’»i'^T?c*i iT^BN i»rcii icw icw "fRi%il»reii" iR^ iitnts&l I'sfR 

Jr*»if4® ic*T li)^ ’si^cen srr^Ri' *TRii"t ^tfiita i^iti 311x1 ^1111 R»R1 iicei «a imc# 

v£iT RiR '§Ripl 3^X11 laiixifi iRTcii i^ti '®rT^c^ i^Ti icixi 1 1901 cix^f 1984 

Liii cic^' '*n'®3FTii1i ’si^«T ^tn ilifis® ®tic® 4R c*rt'^?i*f t^is"?RF^ft«n" 

R!j^i-R^5tii^ 'SI’TIR ^or ’"imRi cw, « 3 F 1 cfRxiif^ ci * 

^rirt Rift®! i1^«Rtcnf m ®t?rc®?! ®tic®I'^ciiHd«Rci^^i ^^itc®i 'isRscDi 

ii®Tci *[5®rci <21^ Rwrcm ^ 1. ®ii[ ^n- isT?rc*fi iiiTsi it's?! itci 1 "if^^cmwi" ^rR- 
apRti 'siMift 'iRt® icsftnTncii 'lixnii ^ Ri itiTcir «R5 jto ®Tflx^ '®tR^ 's i"!# 

®T?i m «tix® <£|X3R ?Rl ?lxi ^ci iRi vs R^ixifi; ®Rir«,it% 4111 


cst^ ifRfi ifiiti—itlRtw 'W5I 

* 341 x 11 C4X3i ‘C^Pl^feR’ uqflS 5^ VQ Rlt*tf *tliR I 

□ '®R ^15(11 

□ »ii^ '»r»Ttxi»fcsr It® \/o RRfe srii mc^f 1 

□ ’“(’ttxi'TO'i m >fTitw R«rti Rxi^ '^rfi f%ci iRU iTf 1 

□ ’Sf«TfX?MX5(l *11 <Ift®r4X4 w ist ^t4l Cl'SfH 114fl 1 

□ i.1 C4R 114Tlt lT’lnT®TC«Tl 'nRltl 4*111*1 C4X!S ClT’ltXlR 445( I 

’ flSlT*T5( 4* in i ^Si/W-V'to 

iRr 'S ^fflltl 4*ut*l 1<W 4^4 ««5Tll’® I ' , 





‘^w »rf%c^ ^ 

<»i«Rf <?p c^w 5ft?r 

C5 ^r^5i •iCi? I 

•fw f%?r«^r I 5TT^?r i ’^T«'rf%'^ «ff 

f^nw i 

^ 95^7 'sjfCJT ^IC>f i ? ^T^ft^T 

■rflr5 c?ptj( 

^3Tt ^ ? 

cfc^TT '«it^^'87ri '6 ^dXJnr 

^*fc? crc*(?r 'e fsr^ jfr opi- 

'a ^tiR[ 1 '®i^9) 

<w?? >rfi?m cof»ti«c^Tii araj 5TT«(^ $p« '*?T w® *fTn 1 

50,000 ^twt7( n? ^71>T 

fjf I ^1 'siTC'Sf f^ a5«R^ «(T7r C^T^ 'Sf^^ 'STlI^ I 
TT^^I RwI^T ’TC^WTII (Geriatric Research Scientist) 
’®rrti Wf»T crr-sf '« fFf%«,5rrf 
'5f%r5 jjt^c^Tr ^ 'btT^ 1 

'«i<w »rtr« srrt^ tcmm 'sjtsrai 

’JT??W’5 «nR< *rr^ 1 cw * 7*77 isif^Tr^t 
^ ^rt^ciBr 5isits7 I '®Ti:?5 

^iwr ’niJr 125 c«!nPF 150 ?rc»r ft=?r ’ftti ■ 

Rfi 110 =T^? c#i =^r»r?r ^=fli3 1 

tlC^ -sit^ > 1 ^ CR? TfC^lTf c^ 

^T?ipr? ^ *71^11 ^T, ^ ?IT»7 fwra CWT^tfe'l 

Tinwji 'tr^r W1 5t*r?l 
’o^*n I m i70i »ic. 1 ^ fsrit, '=ft5 ’j^ 1814 
>?(: 16^ I fl5»ri7 113 

124 fysr I 

'sr^ «r?n f*r^ji ? c^*f if? sii 1 

'^tn fsiwwTf ^ ^FORI 
'*tCTK fvrcw!i «Ri ’»t% *rpr ftc=F *0 1 '■npss c^ 
f^c«nr?a’r Tfl^ ^ «7m (W® <Trt?^7i 
*m •f%tt5nr c«7f^f Wfnr 

c’fTFlirfn «rr^c^ *ftcf 1 

tis, >TPm^-7Q0005 


'®r^w «rf':{f5r^ 5t<T 1%f5|Hv3f-R 

9^,Rf? 'Sftw csflf I 'siT5J^ C5l*ll 

I ^JT ?f^7T ’fr«f' “tffirair c^ptn 

5T^ ?r^ I 5f^'srair frf®® 

C7|T*f ^?i Jm ^ ft I 
'4^ ftn sfw^erl ftTW ftwt5flt??7 

?rc?^'(T«j I ftrf? irfsO cfnm'71 ^t*k^7 

f% *(7lti73 *rft=T'®ft ^TT ? «fC«I’F C^IW ft 
JTsi’s 'Sfc^f ft ^ ? 14^ *(finrs'w crTif ^*v»[n« 'fT?l, 
lift ’ft «raft '^it? ft^i V 

TTrsfc^?! ^7r>r ftfta ^c» 

'srtCJf I P ^Pl ftft« ‘“ITT^F 

CTfft 'Snif'e ^ ft I 14 ^ 

ftfts ^sni 

^’T'x ^71 'STTC^T 'ftC^TT I 

»[?ttil?( ftftfl 'Stt^ 57 I C^tT^ «t?ft5 i4^ 

il^fq I C^T’fT'S csm ??, C^’^T'8 ql SFCq 

1 ^r^'l c^mva 

Tt I 

ftft® 's?r4r «Jfft ftsi-^— 

ft) qftf; jrtfTTin'stcq ■"fra^f ft5> 

Cf«t1 qft, qftCfTf JTftWf a«&T5T ^?c»i 

(frontal lobe) 3n:^a uqq*N (sulci) 

f%% c<f»n qft, 3TT»(;?'=r^ 60 ^ i 

■ qf^?<F '«irq§Tf^9 (menings) 

0\ JTftft ¥’ft «rtC?F, q^rCJl '®1 <1ft 1 qftWTJ 

^tTf1'« ^*T4 '«7*s»l f?, '*14 ^71 

50 'sttw m ^ m\ 5ftfl '®ru»i4 hftt i?7j 50 
’ICII ^fffll ^^TCffil 

qftc'iii 'ei^cq?r »('®^7Jl 10-12 ^t?r ^n 1 qftw- 
w JBRirft ’fTR ^ftTf ^ ict® sftt^ i cqqq 18 
T9C5I ^fti 100 arft qftw «ft 79 ft:ft: ?j«! jft, 

c3i>ifTR 60 i4^ <i:ftqT*l qfttfTi kw ^r^rTTriP 

^ «rfi 48 ft: ftn 

(^) ^ : c?i c^i^l ^it, 

nft'lTCq ^ ^77 1 35^ft« i4>F cn*lt 
'ftc^ 477:^ onr ft?rftfrq ^ 3 ^ 1 
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'■a fwt? r 8sf*9*t m«rj1, 


tiife «rtw a c*T^ 

»TCTr ^ 'nri 5^9^ npp IJFT '31 ’HRTOl 

^*nf ) mw ^ 

^ ftni (Left ventricle )-'^11 C*P?l ^pp Hr» <rtl¥ i 

^ '«TiiT'« CTcri? *mr 5rn f%« 

nm m Ti 'sit??r8 

»rw fji^nr «rrc«F i nft'vi 914 cif'tri 

c«i 80 5»t^ 30 

JHfCJnr ^5iJ?nr 25 'sK «35» 1 

(Sf»fT5f fsr^t '«nt'8?^fl ^ 

fjfcf «W ff (ilTs'HPT %T ^fJT 

(aorta looses elasticity, unfolded and dilated)! 
?i«,f*fc'«?r im 30-80 iutt ■['®wt 40 

'St’f ^ ^tfi ' 

?5«sf«tr©? jw ^«.r4»r*i TT'STr? '8ft!3Rr ^- 

-iFifcsi 7f^ 1 <Bf5fs ^ nf^8T*l w 5niT»rir 

«i:?rfafir ct^'® ^ i ajwTsrcsiTr ^stfifpr 

cT^ I# ^ 4 :'® ’Tfra srt I w cwr^ 

815^ MT»f, ««ff, "iflwi JR 

4T7 is’lt ^f*fm (sritr ^ tjf I 
(9f) ^5T!f»ii fwcinf ^t»w '8 '^cm? 

'aftW! 8^ If? » 

<i{m? R? ?1t»f ^ ?? I ^t9Rlt? 

(costal cattilage) c?»^r ?MT 
®r?«i m^, ?f? 1 f?ftk f?c^ 

cw?'a ?!?, ?T8i? 

(Kyphosis) KCf ?tf I ?«?? if'eftf ^ 

??P1.^FWI •I’5¥!l1 40 ®t?f ^ C?r5 

nn? I 


(?) ^ (Kidney): «Hrt 5 r «!Tf 8 (Organ) 

*ra 'e^R SRI'S ?Tts I ?rs? 'fit? 60 ?f? 

»rr«Tf«rs «ftRF 250 iur, 70 230 at? $ 

srti 80 ?ic? isjf? 190 4rr*n ?ts? aw filT? w 

’nK*R SR sm ??F fsCTT*R SR StT I 

(®) RSf«'s ^fs : smf^8 

?T 351 SR ?t? isjfs •sfT'O? fsg SR ?!? I 

%jn SR cfst fifRt^ 65-75 ?w? ??R MfiR? 

1*5 5?fs SR ?T? I sfre S? ; RSI sr? ?t4sj 
"Sffs f>^is '3St?? SSSSt 3 Sts « RRIf? SSSSt 8 
STSSfsSR?T? 1 

( 5 ) cs^j in'?)? ss st?ii SR sr? 
sTstRs cirsr? i ^Tr®? «rfflfRnt cs>ft s?rr 
CS^ S? S? I 5 SI SKS sftR? «SW? sss?1 45 
STS 'SIXS cs^? SSI 'ST? 70 ?f? RR S'^tR? 
SSSSI 27 STS S«R CSslSSSR? S?r 1 ?S S?R St? 
S sTm CSS^ otSSR ?? >ilSV ?TCS fees RSR STSSI 
?? I 

(?) I^TS? (ovary) 5 ISSTSS 5?^ ??R R»i 
f^tc^ SfCS I 'SS?f^ ?S SKS "STSTR RT^ S 
C^TRTR RSl ?t? I tS?TSR? ?? Rftr® FTTRf 
?S Sf 'SSSl SI? St? I CSTR? StSIt SR, S?? Stall 
CS^tSS I IStt SSR SBR SITS 10 4ItS, ?S SStS 
Si 4 <111? '8SR Wes STR I 

srtrsi SS SR CS sfss'^a ?s, s^sfsis 
S^fw 5TS, *5fe 5TS ^SJTfR SRT stress RTS 
tatf^TS sf%! SRI SR ^ SSR STSt?*! Rts« 
SSTStSSRtWSI STRSRTSSS Si, ^fe? ^StR 
(SSWSTat SSR? STR STR «4St Si 'S'SffSRTSI I 


st?*iwn'axwl^ ttmr 

^Sti? 10 ISIS 50 fsRTfsfets 'ssR sipf'ow SWTS sjtRs m •PrsssT?cs? m 'ssis 
djnts^ 1 "^ 4 ? sTstsas sfsxs®^ ?f% csis siwrs sm «?tswts s'si sr i 1 ^ 
<jf^S si StStSfSs Cf tRt JCSl-StSR ( f%, <?¥, fs, ) SltS SR Sl^R? 'fiRtS 

STTRI StfSS SSR f sw r ^gl sfS?R ?R SESRS I Pt, (SS, 1%, STR STfS^Rf SRfRS 
SRS Sl SR CR I STTS •aCSRS, %5STsfi[fiS SI, CS^Tl ^fit ^St WtW SRS 

esnr tficim fi I s?s srri sir stss fssrt^^ ?sfsm sisffRst r, fs. ^^s, fs 

STS?tRS SR StfS®^ ’OR 18 SSTtS gtS StR) . St? SR S? «ft^ sfsS , 

ssfs? SR! SR 5S?Ti ss *jfsftS SI OR ffl, «SS, fs, STtRS SJSSTl SfSR 

W'asi S? I ^SR? ifRSSt SSS ST»tT«ff I fs, «flS, 1%, aiTS S»"stS StR SIS?s ?R starts 
<as-s S?R ST^SSR «Wtst SITS 3-5 SStW SSR I SR 1%, <iis, 1%, W «TTR1 SlSSfe 

STTRf WSSRI?'8Wl3rSJtRf sns I C .S1StS1ff^WtS,?tSl, S1RTRS3 




f%«rt»i«5^ f*ia* 


ipfru^ *f5[»Tsr « jrtf^'3fj’ f^r^ f^c»n »it.«fji 

Rt^C<i ‘wT;!^ >6 f^wtW’^f c«i«rl, 

^rJiisrs «tvt»n?n 

•ftfir ftr I 'sc^ «sc^CT «rr«rr? <i)t or 

(w ?Tft C5r«rt'®f^ 

nr? cw cnr^ i ^cn «rTf^ 'nTsitn cn^rTtS^ 
cF^Urhr ntnmsr'« nf%^n#if-nf?r^iT 4?i:^ c<TOit% i 

cnTnTsTPS iiTtsr ^ cnf^i(tc?r 

5!r5j®-'®5TR cnffCJi?! nr^jcsi '«iTf^ 

*Tf?ni jrTf?[r®i ^rtrcw 

cni7%rT’>i I csir&T»i;fe cn^ 'btt^ ^tcv 

'5TlfC^ I 

‘wT^'s f^srr:?’ nf3i?Ft? •®f^® new 

. wTsni cff'STn ft i 'siTutsi 

^ff'Q Arne'S!? CT—?tw?nni '®m? ft®T5r-^^i 
5fs?r ^■^ ^tn ^Tt-m nnjrsi ^t ftwti? c^n^sr Jii’, 
'it?! ntii's ^t*ni nmi'«ftwt.( 

BfT^il r^®T5t 

^''t nw 3F3n 1 ^?e?fft 'stn c^ 

■iwi, cn ntssni ntii ^n ^t'sn ^ten i 

e(WT( ft'^ ^iwftcnst—=*fT*«n 'st^i ^ 
«TC^ "STTl, ft*TW5 fttfln^ffr? ^1 preciseness 
•nnm n?r<Tir nf^i nr^ni i ^ 3j«c«? 

nrne^ nTi;? 'se’t ^ntft cnr^>5(l5 ft>^ si^ncM 
c«iw ft^ 1 n® 30-40 ftwrw? 
csf'ewi nr^m 'stTfi «[W'e ftwtw? ftftg 

c*fw c^'swtx'® ^nm ciren msg i 

nfirsw (invrwnpB 'sdft c^i cn^ 

‘flwnfti wT?(*i ^ I ^vaft '^zm n'^ ^fsSTi 
nmrw C&W^ ‘wrt^^t’ nr? sn | Gravitation, 
gravitational, gravitating, gravitated—^T*ST1 
"RCn ’K’flS SBWt^ W?I1 “i®! I Observe, 

ovserved, observation, observational, observatory, 
observing, observation-post, ^1 precise, precision, 
precisely, preciseness—^3i <sfft»{ne®' 
'4f?w 'aftn mar cntwTJr ft®tsr 

niar-nto? wni ^*rfR ?^r^j 


enft ftcf ttftnr TTf w v^i 

fk% «rmt^mi cnmtm'nr^T^’nitnft mftr®]? 
mem, ®Tc^?r 'stm m i 

^?ft*t* cvm mete mtm «mv ®mft»Ts 

T| nf^TV Preciseness 

vinT? mvs^i^ sii i ntsi cf«rfl ft»T5i 
;ii I ftwtTJ?« Jinn cftnT^WJ 
?f5nT'« ntr® ^9 nc®? i 

^T'® ftwTn-ntft^ n*sniT? nrtsn ®Tnrti ^wrftw 

ftnwTff cnntn ftn® 

'niTiTTBm 'Sit^cwl I 1822 . »fTf,?r 

efjR “nnirnifr” nnn ^ ftnn^n, (sf^ nwtn 
vsiniB w ntmtmmi ^ « 'sft ftnw, '®rftTn- 
njnntn nfti cnni ^ I iirffnTn?! enn 

«n -amri ftf^ nrtnt nai-nf^l 'e 'STrnn ^ 

^ ftnrt^ cn’fir^ii mtm '^nwtfmp 

ftnn nFm?f cnfti^ '^innnm n i rnn'tt 
nftm, nn’T'^n, nfnnl « n’nn^ c^ftn m 

ft®tJr ftw 5^Jir I nn?TJI*n 

ttv, ^'ScsiT^Rtn n;cm^t»orw, (ft^nn? nTSrnfws 

fti’iT^), ^tnaftwn ( ^Tfnnftft«i 

fttn «[ft“iv ntnt® « -nni ?i?m wwcfn >, 

sjr?[, '^[ftifTr () mniiiv!! n^^n'r 
ntm (n’#rft»Tn), ftnnf ntn ( niiftssTn)— 

arm 'ntft ’i®* ffr$ ^ «mm i 

mmi ®mmft®mi«Fnn? 
'«in*n?m Itmtcnsadif «« nntnmn 
n**iiTRm amtft'® nf3[^m ^n mm 

mnirnais mnl nm nr? entw i 1933-34 
^f«nm c<fltjm »mm^mmnmm'i ftni:®mfen amm 
mm ’Sfcai nttnm nwnt*!! aiftnr 

«4im%*m n^sRirni? «i?f, csinnm ntm, ftfn?i^srm ftar, 
mirm® nntam fti5 (^wm \ «5mm, 

mnf tnftfni v®, m»(itn^ c^wftwm 
«f®, mfnmn ntni. '^Trnmrm, ^ 

nnn«mn enm, mmre n? ftftS ftmlftn nf^jm *mm i 
fnmmrn'SI mm ftm mmw ftnemrn i 


• PnsR jjfws. mfHvtwi-700009 
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<?t:^ c<t*r—it*!*, ’'pT’TW 
tfi’® ^9T f^sr w isi^t*i^ 

cwifff 'BiT^r ^Tir w® %»R 

•ri I c5cf'« ^ ^«n, isf® ’i?'i5t*i 5?3J5( 

®Tr^ c*r<nT® its »l^ ^isC^Tw^ i ^- 
JTTC’f'^ I *fc?l JTCS®^®! ‘an 

•aiat^tn 1^®TS[ nfaw «if^fel « 'wT!^ 'S ftwTn’ 
«mc»i^ nw I >rr^«fTr? «m% *J® »WT« 
sftfn^na f!fc«ia ®taTf*r®t^T's gPiwt^T 

f^nr ai^ i *<T^»ra>’ 

f^wtif f^ciRf ^TTsri «r5T?T^^j? 

tft^n ^31 I ^c’tTntnB® ®lt5t<i« aRT%® 
^ f3®nn anwi f»i^c®s( r «rw^ wcw » 

n"»(^ '«i«® f^fei«c3 

f3®T5i afFfw C3«i ai^"f|n-^3im fan? 

nffa'TiRra ‘'ntf^’P ^af®* (anfawtn ) 's jpsiw nt^T? 

ft® ®T3^rs h»Tfn® n?i-n« ai =f«fa®TJn3 c®tn 
«rr?*f1 fsn nl i c?nn ‘wtn 'q fawTin’® cn^ i 
n® ?n ncaj fasrt^fif^tirs 

sprang nlai®l «3PTfn® ?n i fasten? f?t^3 
‘*rfcnt5nT? new new f^T^-ani ?5ni « fawtn wn- 
wTB? cwtaT?® ‘an i fwi ‘awTcn^ wesg ®TwaT? wni i 
cwnn wrtfnni, fa«Tn n-snai n^atss fn® >6 
f^ntnnr^ wirnr?^ can we? atcB? i 

awf? ^nc®Tw wwaT? n® fawrn-WBW? aTini' 
'Star? ajt? cnai w? fn wnen^ wn i afw'Q fafn atem- 
®m? faiatn wn-noia ent^n’en wraf^cn^, cn^ 
wwftWKsa fawit® cnatiS, "nnt®® ^Tn’ ai finpcwtna 
wtfwiri’ fn® al f^rant^ ni i naa®^wten 
wT® ^ewacatWF aiif^n cptra cawn 

carenaf facaia *a?{ atm’-'aa ^n f«f® ai atwonaa aaja 
m, *wtaT?[a wTf®a wwl*; ‘a^T?i fawTw wf«m 
‘ntenfTnn fwenfa ntffi;®y| ^ara^ i fam (sanfe fw 
wnta wwl ? 

mnTntfn ^^eaf% nT%®j ‘aewatea ^nc&i aiTnTa- 
C5tw nw« ^vwfn «j| na, ^^caT%a ®TaTa, 
aai^ efwaf^w wwni entwn ca^Tcnn cwn.nta, 
Somnium, wi W91 cwwnma wimfa[41a 

^ w?a 'ntmn cwrntafnwtena entaewf^-ww^ 


nfftaw®atwana'^nwall Iww n«fnn®t%® 
a^fnia-’^^tarnta ewn^nta tsaTart« a® jaacna 
catnTW ntirw wen wTfwa wear?? i fwnt^ ai^lw 
fin nun^i ^?cafwc® ^fnnn®iw «ii^a. fn. ®ea«in 
ca wa fa»tnf®f®w Catalan a^m wean ®1 a^caa 
^nc®Tena fwfnni 'STa 'nt<Ta cwtntn wean 'was 
<l1e fawm-Ol'^a Wlfa^ cnean fn, aff® The disinte¬ 
grating machine ‘iiw^ nT«(w fa®tn wwnwi watnl 
^ yqa wai fena wea ^ena m wacn® aen i 
fa;w »i®ewa ®wc® ®rann, fn. lan. fn^^n, atw^*fl, 
fagri^-a^a fa^rta 'nia*n na wTfa^ aam weaein i 

<a ^n oral arrs? ‘Wfawt^ ntfa®iwtaeaa ate®^ 
fa»tn-n« ^ cncaea l John Wyndham "i^faajt® 
fawrTn-f®f«W anwta l ^a The Chrysalides nosa 
wT^Teai ‘asratfcna’ wt^tcarew “aa*! wfaea cna i na- 
a^Ten ntean f^cna fawa ®rf®am ww an 
f^TfTj 'WT'fra ® 'wt^wiTw ’®rffwae®a afni 
«m^en i ®Ta ^nTea wfw atcal na!wTfan*ra ataiea we^ 
fa®Tn (strict science) fnfaeac^n Mr. Tompkins 

fnfaewa na«^c®. fwi cn «fcali can cwn.nteaa 
Somnium isa ^tfcn i 

'iiw wai anta fern® atis «inN wal ca 

^•scaw^ ®Tata ^esaeaTni ntean a^c?a an 

'Siataa we®^ i laa natwaten attni nt%®j fata^ 
fwf aa fn I aat ‘nra-fw’ 'wTentanl war® acn 
aTwf*ff nafenfFw fwenta nT%®ja n^ ai antri 
nT®inTf® wean i ^ catniBa fawt^ na 
afTara I ntfaf®jw fa®T^ ai fawm-ntfaf^w cw%^ 
a?e?a mature ntean fwwnn aTtnT®TaT? aam 
weaa fn,—^-«flwwn ea%i weaewn fww ®1 aentwW 
aafn I 

n® ?newa cntwi caewanm ntwfaw nf^wiw^ 
n^n wea ^ nwn fawtena facwi aweaa nwfta 
nfaiata fawTeaa nt®l cami an, f^ awora ^neatt 
‘nta-fw’ afa® wn m i ‘flewaTca an m am wra ni, 
®tacn tvorfwe® tsrwTft® mmwfa aacna a^- 
ati®a nwTwwrari ®wtiif^ 4wtweaa «ft%fa wt® 
wtaatntf faaea aanra ’nww ’wirwaa at wa=t« wan® 
wratwa i aenl^<i ‘awlB® na i 
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<4^ *ic</ f%c»rt9 5Tt%w3 

f^srw-^?i»rt«f f¥C^ C5f«r cwt^f Tf^f i 

ira-itfEr-Jit® f^Wt^W? «fCS 

^is6 I wt^ «f^at^r ’TfSi’fl c^ csra'il ^1 

C51 f^, f^*i f^i[i>l ^l&^flTi'S 1 ^?rjrTf^ 

f^®r5r-nT’ff^^«t«Tti:'® wT'sl csfc^^ f^»T5T-^ii- 
«fnni 9fi7»n ’fw fesf^n i ^ «(^(r5nf f^t’^sr 

5rf?ii1 I 'S^Tas G’l’rTf^ %f 

carntif fin m i cf^i cnn «f^irstff 
9(faif T? ai^Tn^^i ^15 cnt^c^ <8Tn ^ cncnn— 
<fi^{5 cntf Ts^i <T?ii nt^ftjp cnr^ntn 

'nnnw cnt!§ 

acnffT^, ^ ^OT'S «i«f*r 

nfai^l c*r»i sn^tit «T?r 

cnt^mw^i ^ cnn spw, 

■nttnt^^il, f5f®Tii-^e^a m «(l^i nrs'Q i 

<r?nt5T^t? m tw,— 

^ fnscnrfl ^la ‘cafk^re’nt^il- 

^Tn*® fHa '8f^ cf'Sita nt®T?( '®Tn 
'Stn 'ffn? of-pF-R cnn i ‘cafesi^’ lirfnniiraa *ic*a 
C5M -ftfirf^ calnrsi?^<{ csq^iir «’<rr^f«(« 

ar^ci> I <eitfi{ ^fl I «^caiiie 

ajt? ’5Tn,—^HT ^c^?f '»rv*(f^C"im 

'SWTI f ^cn 'tt New Scientist, Scientific American 
ajl 'srapsn nfai^ta cej?tm 

carnt^nfRctf? ^i 

f%at^ c^ln'n^iiSa'S iiTfl^T■spst^T'S «Ta 

^tcn cm cw i 

^«R f^at^-nfJi’?T«fn nrwtt^ -ntcn f?, 
fiin «fli:«!R nfa^n nf^’fTc?!? ®Tn f^wRf^r^?? nei 
fe»rotn '®tCT?j cn^’Ft'fa mf f?i»RCJift'e 

%fT;( I nw n**iT#ta nm 'Km 'sjtfTn^ 

'®tr^ I 'nwa nR5Ri nTfwnflw 
*ir«a tral fnaTnf^aaliF Ti«rnaRi n^=i J^tn ^c? 

vss^ cfcRa 5Ta i ^ ^ftrcn? ir"lt^ 

( .^csa^^a ti atl 'SRnu ^’sm cnWf, 


CfftCV^I ^t^[ift—.‘WffWa #lf^’ I Alexis Carell- 

c;^?rn-fnaft '«rif^fR, n«il 'n^'TsTf^’i' ftfsTnntairtr 
fj(icai% ^f%ciR *(C«(j «Rn(% ctf ?;fer 
m n%n*{ cnw artnta cnt 'ntnt'®’!^ 

4iTc*i?r f^tn w?,- nTnR 

^fln 'n'TiiT«t ^PTfl^c^ I cJ5c*i8r|*iTa nni'® 

'»(n?fT^-fn®TC5R[ « ^Wtfn’F 

c?»cn 'sfR^ 5fM ^n®tcn tnwc^n, 

nsi’aff^ ’FTcw nTfntar^n ^1 cntt§^ 
'nta'ofl na I f^fn isfsR c^r ^n®Tn fnin%®R 
^ ficf cn^ ‘cn^?rc^a n"^‘f 

I c<z5ctRg flT:3nr ‘nt'stcn 

*Trb' I nw 5r5Jfa«^ m, 

n^cFctr fe? ^natfn’F 

cnn^ - fli 'sjbratf^^ ai^fs st^- 

nt^ fncn «(Tc^n i 'n#!*! fni'^jr^n 

fli ntwir 's biatfn^ n^j 

>i?r c^ua '®fPr?'® sfK^ i f^fn fltnc^ 

c^fn ntwtfl I n^^*i ata flf fea 

csT*!^ '^1 na I cn^TR f^®R- 

tiTwa 'ii#^ nt«itR i a^siTw «f^ 

JSTft^'sj cnCt, 

^T?T'« 'nf'^at'^t's 

c^ai cnc*? I ntanfSi^T'Qfna 'Stf’jc? 

tftii ^1 cntfl^ cnni-^ fa^T9 Vi I 'J9a ^cn 
m ’ftcsg '^’ cn? ?ni5a i ^r<i fifR ’ic«(8|t®ta 
mw I cnt^ ’t* flartsia ^■n's 

i{\ I nc^ nwfl, c&fnf®»lR?[ ^ cnc^ nfsi- 

tFTCaa a^tlTVtJta nta materialize ^'an I >5^1 f^wR^ia 
^t5 ntra ^1 ‘W ^1’ (c«a?) 
materialize ^ «fs 'SR matter »?lkt5 R 

'spii?ifta nf«s nRCT %n^ cn-^rc^^ mn 

t«R '^^ I '®1 ‘n®'® 'nr^tc^fT^ ^nttn ca 

n>njl «ta'®'® MeV •lf%' I ^®1% 

?;cn cmf *11^ if '®fjT§*i 

caTnta flwTftfrR ^ t^cafln cn^ 

«Rt& V(C®1 nt'STi atR m-^ »,. 

C^R enn^ Rint^n,-;-'®TlWta CFCa $F'3nf^ 
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tecbyoo sri c^, ui 5TiT*rr!r ’Tw^ 3ffi '3t^ 

cwjTf^sf^^ fold <1 kink 

Mobius strip *r'® c^T^'? 

^Z9 ^fr^r siTf’TCT 

ifS[ CSWl k.<M^ I '5C^ <5 t^^'S 

’^tf’I*«f1 I s[W '■iTCf 

f?l^m f<atr^?( c^T^r f^*I^ rigid ’im’? 

C4rwwt5 I CJfiisf «rTcsi1 (Gamow) JrTcifC^ln 

fk’'fjr^ Mr. Tompkins-inB®f% I ^1^*n ®T^1T i^*R 
^hb vilsatS'S C5i«ri I?? I 

'»ff^wt^-'»^JiTf?f«i^ f'4i:mri ^%?r c(f;T 

4e(«(T^'® (1) ^rmi, 'S 'stopTsd 4IC«^ '«i5fT^1 

aiT^C?« WI 'siJT^C'ssplH, (2) ’fT^n1^1-c<Tf^5?m??t 
(3) '*(^491 

('^rcf ?) 'STTif^ (4) «i5; c«fC4 

«?r^i '*fwi^i ^rrst 'q «T%?r (5) n««(Tti 

■« ’fTST’fll I <il4! 

uf^r ^T’f t 

(1) 5|^T4fT"l ’{tan—C*I^aBt 
ait '=(^»c9f ^i«n nc^ w§s( I a) f?r^cT st'^sic^? 

'STT^n 1 »TttCiT truth is stranger than 

fiction I c>fh«Tsrc^ 

camt'S C^t ^'®I «ftw 'srrcSTTB I 

WT^cif nw sFdtB 

<t*n *itr!rc 51 *rr*t i’Wffiii?? sth 

wmi cfc^ fftBci 1 ‘«c# ^rni f?for%' 

—ai«rsf ^JT*^ ’(TJB I 

(2) 's?T*i9f ’iT^nrsrm ^[sp-vnc® 

>|T^PW ^ «t I 9}'e(f« Tomkins 

« Bird sf^sT.f^aitJr'^jmfl Secret Life 

of Plants iiTC*f cs(r^C¥ i>r^1 WT‘tTf»l 

fafTiftfif I 9ftC^W 4Tf*F extra sensory perception 
iTl c^T«f»if«* '"irti,—^^itf? I ««fc« ntfsg 

’m»tT®t4tT f5rWTil^f»lfl CST^-¥<[1 nc? fnCWl?:f I 

9r«.^TstfCf f^*r<r cki^ ^rnon « 

c»i«ri ^ I fw m f«f« «rf^ 

^1 '»rr6t1 'Bf9ffl'H¥a CflWlffCTR ¥PT 

(c^wfpi, ftc»r ’fl "f¥ ffw) arm 

^<5 «rf%« cn^ ^ ST® «t5B[ amn 


1«1^t4 [ 8^*9*f *tf.W 

Cff I fN ’flx« cs cenia*! nervmii.«r#««a Tl heart 
at, «ra cs\ »if%T 1 ’rtf carTsf vw ^ws 

*TtW *(11 John Wyndham ai^T (Wl The Day of 
Triffids Cn^Tl,—, fH apjt^f^ 

sfiai I' «»rr^sr« an ’m 

c*i«rt « 9 '«fi{'e f^ I c^’?»l*rtai ’fTfW 

wi to ‘care^fetnTPH to’ c»wl • 

(3) 'swt^l I ■»r^w^ 

^1 Giant SquidsCB?! to ’(« c«rn ftlTCf I 

ttwfifrs'e '"iTci I wf's?! ^T’ft ?'iT‘iftf»r i ^ 

*lTCT^t CFtt^^ ’f'EJf ^1 '9W (dolphin)-Cf?r aitoF9 
t^iTff ffWi aitT?? 1^41 ^f%arl^ 

totwi ’Tsr ^*rtf c?(i:^'a ■srwnf 

nt?ri:^sr i irtf '»rar«’r 

tocfsr I 4n®rW^Trr c^ftorn r 

(4) 'Sisaif c«!l^ "Sl'rarl «I1% ^'Sltfv I <21^ 

'sitlSTtWTC^t 'siar'S’TSl Wlf I '^l'^ *FI1‘^ftT<l 
«(g?[ I aig I 

‘tol artCf447 C*t»I1’ -irnsi ^Jt-eifa 

9(1! '8 ' 

(5) f4t? Wtrt?! ’(ia CST«(1 ^ f* 

X51 I 

f4»Ti( ^s(-’r?f f^ fircit ? 

1. ’TC^rff C®1, Scientific truth is strange 

than fiction J -il^isr cell <^1?! 

^tsi-t wt I f C9fC»l C^1 malignant cell ^ 

C5!t^1 ci[« I Bioengineering Cft*rt^^ ^TW 

^T’fnr fsrcB 'st»r ’hb i 

2. nto^ ’rwtt Tt ?i»iT^»r f^ajjgy 

fj!crf'8 siwtfl’m c9(<n aitf I ^ wtf^r ^i» '®i 
f'3, ? e'tf^i *Rc^ cspTt?! ^jfnra ar 

’Ttit 

^itB ^ri ^T^*! "(c^ '8 45^ aw 

•ra, 'stcaa artwa «ti’5 *1? i ara ca^at at 

^ ava aar i w amrta "ymta cani^r ? <« 
a«rra «f« xsiai ata I ^aaf*^ aa aa nfaf^ast'saraii 
»rraT» catff to ara y . 

3. fw*, »[t«ra^ faatam, arai a 

aaiJf i 

4. atiwa aw^Hfitrrato totPffilffW 
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4»rtf '»»T?r «wcn c^ swt?f wtuation ^ 

WT cfr«fi 5«Tr® Ttwi fr^i cetiil 

^TW1 carst^’ra 

f 5 raf^ cjt ircsTTfair 

'•rirrw?? Tif^fotiir i Prwtw?r afciUn 

<^vi{ 9nB <Ttxir I cJTffe ?f«h ’qTt c^ps, 

f^wirq? distort ^?rl ^ 55*1 principle-rp 

’PII S(1 I 5p?n:«T. ^icff m ^*T 


principle ^fk'Q '«^1?lT?1» '®1 '9m «tff^ 

»rc*Rr wi =?^?[ ^’pr® 1 «rr>fT5 c*T«f1 c<!rt^ ’P’fJf^ c^sr 
5!rc*T 5l1 ^ 1 

w^Pr fsT^W's 'St?' Pif5^ «rT^? I 

Pts ?t«i, f?»Tw? Pr??«f»T 

'«itii, ?s?i^T? '«f^ %?f? I srfPin 

®f^C? exaggerate ??’® 1 ustWt? ftp5“ 

^fe'S 1 hr? F I 
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»ltir 


fwgl ^'Bl ^TB>, «Pr*T ri|?T*l'®1 

W^C^T I ®IT5 *frtWC®TB ^'Bl 

f^1 ^a1 BTBS, ’^l f^!*!i:Bf 'SfTcen f’TW i 
*lCJt ^CB «?/ <lTtB, ^CH} 

C^T^I& CB'fr 1 

filcB fB^rtB’® '»iTt®TT5^i mU 'siTw 
ia«ft5 ^T4 I Btw 

’lift |^¥, >^1^16 '®tfr *lfB iSB? 'si«1Bf5 C^l5 

sil^BtCt ’tl'H I m ^ wi 

CB'fl 'ST^tSf 'sit^lB cm 

f^»6B ?'^'3!tB S^CB iRl 1 cm C?t'B 9ftf^ 

’n:«rF CBTf^^l? ^1 ^J?C^ B»l1 BttB, 

ffB-BStB TbuTB '»1t'®1 ^B1 BTCB ■i{\ I ^1 

C^fCST CBTBISC^ BiC«1 CBtaf ^ITW, CBt^tS 

BC'«1 ^ 'sif^apB B!Bt« BtCB, Bm 

nfBBBB nm ^JTPfB mftlB fBBTlBB 

fenB I 

BtBC*l CBit’^ *(% BtSCBB ‘IC'^ 

CB'ft ^1 ■> *if%5 BtJB -sITBiTB 

CifCB B»I1 BtW m I ’5TBW '«ltBBl ^BCBl, 

f^ '5tcB '{ ntMlBB'®; m-i ^ «ff« •Bfi? 

^<.<THR BBl'® fno' Bmi I '»(TB 

’ttf'ff^B' "SlCB B*!W ftBTB i^sfl CBtfe >T«rBJ 
uqBt, CBtfe ^«.BTf?'® “f^B 1 CBTB 

) nf%* 'STB BT'SBl 

BtlB 1 fBl WB[ BTBfBBf TTcIRB ’Spf^B %TB m 

*♦ <r 

fBi ^tB ! 

B^BtR B*TB1 »TB‘S)1 fkc% 'flW ^CB'S BJ’S, 
■ifBlMf'r^tl (energy accounting) ’®Tt?B 
'■fSJ« fBBB I CBffe «(f«* BSBt'S fntB 

fBf«B f^rstrir b 1 fBf^B bstu«i biIb's -t^B cbT^ 
Wti I BW ^FBI BT¥ O^TtBl m- 

firm CBW5 X PPCnT'fiBTM'^ «lf%*B <*rCBT«fB 
BfB CBC^P ^tWI Y rB'lW-'aBt& BBF BB B^B^Tl 
nfitBBB ’BBTS, Z f?PC»rl-'eBT^ »mn ^BT^B 
WS ^'Srfff ^^JTff l T5Bt? CBtfe f^tB 

* la/lftf, t^BBtBI OrtWi BftB W-700009 


'SflBTCfB B#®>f|:B f^BfB dfCB ^BB'v'BB BttB CBT& 
BfeB BB'. CBi:^ BtCB I 

BtBB ^BCB ^9^ *T% ^^.BtfCBB BT® B®TBT B'f'SB 
fBBTB'e <il?p lilBs^ ft® ®B1 BTtB 1 (flC^ttS '>^B 
BfBBTn BB BtB, "SUBT® '«(BB1 CBfflaFtt^B BTB 
fBBTB ®tB I ^'$BT* uq®^ BjTm ^B nfB®tB CB, ®5 
sitai »tr'® C®CS B®tBT B^B fBBtB ®Bt5Tt 

BCB B1, ^BBf® t2if®i5 *iTr®tn ®raT§l BB 

'STB %TB'e bTbc® BtB i 

«BlBt CB fcSjl ^BTBBB Cif^Bl BtBCf, 'STB ®BT^ 
®B1 BT® I <21BCB '*ITBB1 fBBTB ®BtBl Bf^ CBt® 
'STB1, C*BTf1, ®B9n, t^tBfifBTB BTf^ ^^JTff Rare'S 
t%CB r® BfBBT*l BB, 'STBBB fBBTB BBt’II '$TBTB 
nT^B, I^CBB-B'S, ^'^T'S 'Q '^W'tW <21tBT^^B '®fs»{ ^5^ 
®Br$ RtB f® BfBBM "B-rs ^t'S *TTtB, mBB 

BftBBJf ®Bt^ RcB ^'Sl BC'S BTCB »ilB*v. 

BBCBIB ffBTB ®Bt'$ m ’iTBBTBfB® nf®* C®S B? 
CbVb BJTW*f B'^C'S fifCB 'BBv 5TfRl ®Bt« TbCB f® 
^BTB ’®f^ ft's nTCB I «TtB CBT§ B®TBJ ^f«B 
fBBTB ®B1 CBt® BTtB I 

«(f%i BBJ?1 BBt® 'SIWC® '»ltB®rBB CBt®^ f5®T®TBil1 
®® ®tBtf B I CBBB C. L. Comar liJBs L. A. Sagan 
1976 «(^Tt® Annual Review of EnergyC® »B®i5 
tftB® ca®!-! ®tBBI ,®TC^ BTBBTBf^ Bf^^, ®BB1, 
BfB® C®»T BB*v Bt^rfB® BITB ^ITf^ BTBTCBT 
^«,BTfB'S ®f^«« BfWB iBBB ®TB WS WtBJ ’®fSB BftrBTB 
®t'8l ®1 f^TB BFtB Cf fBtBtfB I i^TBl CffBtBtfB 
ntBBtBfB® Bf®s ^\<Tr?tB n®tBf *rfBBT*l ®B»J1 

BfBW C®WB BtfTtBF ^^BtBtBB BVTBT ®f^B 

CBt® «<W® ^ ' 

-®tilt®B BlBBl '^^’TB ®B»n B1 BTBBTBI®® BfwC® 
®Tt® «TTfBtB ^*^BtfWB ^Bl® 'Btflff*!® B®f®' 

Bt\B^, CB^Bf®*. fBBTBB-Blf®, 

•rtltm flBrf®, BtB[^ '»TBBf» Bl Ocean Thermal 

) ®® ^ 

B^ C®CiB BWTBJ 
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^T’f CIJI^ 'sJT^Tf 

C?>?f ( ffeis Jfi’TI ) I 

f5Ci5 CTff& liUftMtiS n^f'Sr® H'St^I 

fi?*rT*f cT«rtwi ^cfc? i -ii^rrca; arf^ 

f^C9 '& JiT^rr^l C^T’T'*!'®, 

‘ii’f* *iT5i c«rcF-t «T?r 

(man day) Jll 'Sl Cif^fTOT I 

5Tftrf««f^: 6000 wr?5( 

’TW <rc^ W'6^i1 I m3i .il^ftCflltS^ J(MJ «'«(*( '^riFfg 



«t5f*T^ 1 fpcai ^31 

I 

f^Cli c?«rl TTC^g ’TITI’I? ’ft^Tl’d 

f^nr® ’nsT’^i jr cifr^F '^s'si, m 

'■rrc^ nTiWf^^p I ^'=m:f irr’S(f®f 
^fl 'Stated® (Rf® 1 <ii‘t 

^Tr® srTf^ 

^«<®rTf^ ’fflt ^ I csif!?? ®t5r 'BfajefsT® 

•rf^T*! 1 '51^ jr<r cxfc^ '^r®]i 

^♦r ^»ii c®w^i Jf-WTO ^^*ftf?® f^^K*if«-jr c^c® 1 
^T«Tf^ «miir?f «n 400 «*t csr*l I 

’?®?rn CTT1 irfCB? R% ®T’r '»?af5f%® n«f®c®^ 
Jf'SfSJT ’’fffl’rr*! I 'SI'^R '«lRtClf?J ai6:j%® 

•{t^«f(&i cqif I cfif lilt i^f« «rr?i'(i 

'»rt>itcf?t *iP( cw ? «rjT’^t?i§i '®it?'e «r'^if- 

'BtW ftCTP[5 ®f?rt I 


jrr‘tT?i‘n» c?«n c?rci liit ^lamf^® ^Rf®?:® 
a;c?Tw^l? «r^ (<af® ^’v’itfff® »ifm®) 
«(£H^ ^ ajcuT^i? I ?rn:5 

<^^r®®f^c®, f*rf^Q®Tc^ *fT'e^i1 aitff®^ ’Ftrw 

1 ^®«f'. i*i^;?|^5«t 5F5r® ^tif- 

’I® cnmti^T^ aiRTsfii I a*[3 cJik*i^ ^1 
c*Tt® ifc^r ai^ij nfisift-i 

’Tf^JiTc*! isfRT^ii( lii^* <5?[ <?sr «n:?it^*rt? 

I ^®*r ^1 ®?r»n ^1 

’Tni^tRf^® n^f®?:® nfe ta^faj® ^oit '=rrcf, liii:® «5 
^f^rafsi® '^'?f®t® »l1^® <S?C?tWJf I 

•aft? igsffet ^JT<lT?r nfil5?t3 C^, lilt 'SRaTFfsT® 
*T^f®£® m n’t ^f® 'tRr® ofTnt, ®1 f%t[s nn aiBfn® 
cnc’Ft 'srrcni rsr nfn ccc® ajcrtw^nr ^tei 
iftn c®T5!l, ®Tcir?( ’Fal, ®T?(’R ^1, 

n*s>si^ ®?ii t®TTf? «(f^ «ttn n^c^t 

'nTif I 

cnT& n'®T^j nt»(m®: ^-®nn ®in ^i 
—cnntn® ft’? c«icj? -sFr® iq^?. nT»ftn‘l®fcn afnnt'JHicn?! 
^f® I on JR® nif%5 *if^ ^««nTf J( lii’i* nrw 

af®i’f®t£’i \5Ttf^ ^r®i:n nm ^ cn-itn® ffn 

wn "^f® I i«t n’t nf% n<!£® fncv nr^T'SFstin 
nT*tT^5 c^®tR -^f® ^r® ntr^ ®Tcn nni 

^i(nT»fr3c*i5 n’f® i 

‘ii’tT’t n-f®?( ftnR f^®nn liin^ 

cm 1 nw n?ii n^-^-^ntfn n'%f®t® iqn 
iqnn nfi’ ^\n*i w® ajnts( ntmR «RT8rn liin? 
®T^ ^ Y-n^fS n^-nST (man year) 1 nf? Z 

nm^? nsji-f^n «(f® n% ®ti^n aif® 

"t1% ’F^rc® nl-w ftnft ?[c®i yz i 

•iit ®lt^ nt »ife-^mirw3 f^f®*i »ftw, «t1® liR^ 
*1% n?ic® ’F® n5(K f?:( ®1 fn^tr ’f?(1 

^itc’t 1 liicfit c^Tn^nt ’ten cfin cnrciti nf^ ^«.nTfW 
csii'S n® n® liint. ®i cnen «rmi?i nwr^i ’^f®if 
ftnR ^t® nT?R ♦(^’rl^® n®f®c® i 

^®5n ftntn ^^itfr cfm enn Rcst^fn® —^rnT® 
fnft^ nf®! ^^nTfil n®f®?t c’FTcm n^t^i -nf^ nftnt^ 
c’t^^sTn «t5fir® n^r«'of^ entt c’t^ i ennn ent^fe 
m ntinf^ nwt’tj fn^in ^«,*it«r n«f®i® ^Ff® 
^1 ’{m»ra cn^ i '®t?w 
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'6 fiwtsf 




«t9 C? iil^’®C«n U9f ^ 

^r« t»T?*ri w«M r fijcJTrir 

cir'«d'wi ar® *rtc?, ’®l ^) ^91 

«t1^ ^^^'ft'rrii^r cm 'JT'i&Ttc?fV 'si«ft«> c? «(tc*f •n^ 
'®lTCT C^( '»rcs(’ir®^r ^fT^T 

«(tt5 ^ «iT5fc*® »Ttc?r fwi ^5 c«rTi ^ fji 

<f) »i«fTr c^ ■aRs ^'s.^rTf?^ ■nfw 

?Fat'® ?c^, <£ »fmT^ ff*T sn I 

cJ!^ ^^mtr c«fi:^ ^rfsf 

'5(CJi^ ^C5?^ jft.«t?i1 ^r *ft^ <iic*n:f t cnt ^fRt^r 
f^sitc^s sTirif c'si ^=irt i f^wTa[ Ffspt^ 


wiw aw (3rc»f 5r%v bwc? wtw i fw . 
t f^«j >wt#5 c«iir aiw 
'«rt^ f¥^'®, ftwtraif a^'O ^4prf% 

^T?r ?riwr?r-’»r’*RH«rf?r to i cw ftsw c^ ^ 
w ’(#'» i[cf c^rtii I tflWPf ’fcn^r, '«ianf^ mm «t»t- 
SR '^m’T, iRi»Tc^ c^BTw^ to c?c«r 
'aiTwl liito »rfTrw?t f?c4 \ '®iii <5^91 ^w=( int 
^^et 5Bi®9rf^ 1%*5RfTlTR apw »R«3Ti nw to%f 
K»rcw tow 1 m «twi f^ c*tt ’T'si^i, 

tot w—%?( w I (tor^i l^’p, 

ClfC^ I 


WITH BEST COMPLIMENTS FROM : 

M. P. TRADERS 


Phone: 55-0751 


BUILDING CONTRACTOR 
All Kinds of Steel Furniture Supplier, Repair, Painter & 
General Order Suppliers 
5/B, Ma4liab Das Lane, Calcutta-TOO 006 


With Best Compliments From : 


With Best Compliments Fron 


DHAR BROTHERS 


SHILEL 


High Class Book Binders fic Stationers 

4 , Ran Mohan Roy Rtnd. 
Calcatta«9 


Quality Printers 

4A, Manicktala Main Road, 
Caleutta^VOO 054 


Phone-35-8103 


Phone—35-4904 




























c«Ttc^ '»rr^? cfi?r I ?Tfl-’rr3f 

w c^t, -cgr^rtS y«rff i ’^r? 

^ ^ca^ T5r#Tf c?«rrRi c>m 

(arm ’TtirrsT^ srli 

nt^ cwMc^r f»iJ^ ’Ttr^ ^snaw i 

f^f% C^CSffec^ '®fl '®5 5TOI ’rfNI ^ ^Tf ftcsR « 
c^f5 'srifTfm'i *rr^9fTOr«fWR:? i uq^t siT«rH^ 

C5CW ^c^i, C3?ifat I ^ ^*r 



^1 mm cfcnfefl csitTiT wf^rJil 

I fsrPra \ ^ c^«ri5l =?^ 

^ sTm# 3(^5r mm wrf^ 

TOT I mt^ C5t*Jfl1 f5[«6l^ ipKC'® *mif ' 

'iff srm.tatif^ wtcnPi? mj\ »fvw<^ cietfSr «mi i ,. 

i9(^‘^(%w 30W '«rclm (Wrr^-tii 

nT*ft c?Tf*i «wrJt^ ’TOi^n 

m«iTr^ «ri[ ofm «^‘r®i c®^f^ 

f®f5f ®T»r^»ic®jr '5«f? ’apsni <t®r51 

mtw c'm f^.-ta*r-f% •rt-r 


’fn 'rni-^rrcw cftf^ ®m 

*rw» \ ’ifwlcjra "RW ^rfei 1%n 

I 'ist^ (HO’fSnr ^’ri-sn (KT%»r ojtft 
*rm ®Tat (avm^lr® ^ 
ik% c?tN: tsgi r^iT ®fri 
«rr’m«n m\ i ftw® c«fc® c^ wr 'tts 
^•<(1 Tmrt^ rtarrm ®<r '$m m 
f^WTST (ar <4^>it«5 (artf^ f<wTCi( 5fr?ji(*rl 

^c'® nm^5i mH c»ife ^1 ^f^iTtrtfiit. ^ tT^«i5[ 
c^fwp 'ft^r c«fr® ^ i ^*rT^ ^m*f7, 
WJT’iCT c^r^ »f^'' <^5*1 'ua<*s f<c»R 

m *ffT«ff^TBm ‘sfi^^«rT? sRT f%f 

wTimsr ^vTirats ^fIT•^ aT®1% ( 

Hs?. 's(Tf^ti«?i m f%’*rrT®) m-^ am mtim fa’^- 
mait® amoral ^i^sr i 

uiaKsi caF’jfsrw amffTilJr ®t^i, 

fa. aitr^^, (av’ia a'a 

f®aT®» fafem ^Tfawi, (aifs*! 'e 'srn^ iit<rt«¥l^ 

«f^«r a?T^wtm 5rtf«c*n rntr^r^ 

'savafT<f^wjwat’marn m ftw ®Tm 
1934 ij(^tmf f^fsr \r®^f%a ffa cam 

a?Hia®t7 nmal w ^sr 1937 ’?i^.mf ^f?f 
ftff® aw a am i jii 

Iff? amal cafrfirf f?a ca t*i^r f®f^ camp’s 
“1851 >aa^pfaam ^.c®^faa” atam ^m"'® caWai 
m#5r ( 'flTlTJf fecwamTar ®mt?t «ina 
al ac? mT? cjftml ?T«5^ «a’$«fa aarraaf^^ 

ata ft! 

iflaftftam ftm c^ ®Tai carfcaamtats 

am m- 

wtaf®® if%afmamai ®w®alw W^ 

aftw ^ atm ®iit Wt® m9 

awlwi-aa - ®iirt •'sw aftrt ?^cfW ® 

^ arr^ftat^^ ^ «nrea?t <4^ '■rfftartw C5il 
4 mft caa i <«aim ^ciraiarai <3r aai fja^ mia ^' 
fta “arHftfCff mn" 11939 iji^BtmrarTft 
cfrt ftti mtwa ^ 1940 #tca awwtm 


• «rti antn aca^ai mw, aftftii-7Q0064 




19851 cicrf^ 3^ 


^ ’rtww 'Bft^ n«rt<t%«iiiT «rw’?*rt?r ww 
ft^’ nw crT’nri^ i ^st? nw- 

^«rht %»ic< 1941 ^ 3iwc*rtft 

mi ww CTT^t^ cmn ^ 1942 

TTwrcnta ^rmiT^ttc? 

I ■> Jfsjf ?iTf TCT[tC5? 

%*H <av*iii5 csTtcw 

f4«iT^ lil^? m*n 

c^Tf*r mm »jwi f^5t& wmi?"* ct'«(C'® 
C«TCff5C9T^ I 

1944 12^ ormm^t &T&1 

Slx^ c57T«wTC5ni CJi^f^ «rc«r’i‘rm 

lT*fcm af'St’T csrc^fif 1 ^ flfeir 

<m sTt^Ji^ ‘^Taf cmF f«i f% f^"l 

^6? m w •mrJrt'i -if®: 

m«rm ^?n m '®’*r ^Tr® 5ftc«T?r arar %?»( 

5i1 mrs ^-'sum ’Tfii^ft^ «f®itia[ 
'»iTft n?r#r®tTsi; 051% fmic^rrSl 

t®f?f W'® I’ iii^'«rnini?f‘l 41^ cw® ntta w 
»(f%* c^f c'®i 

•rT’P im f^i 

c«fr*^ mm '»r’rr<fm*i g;?rf%5T?r nflev ’tndi 

m I 

1945 'Sf^ ^t'aTCT'^fsfr fitJTt^ 

^vsM 'ii’n. '»rr^=*i5t m ®T^m5f&m f^PTii 1 m 

f5i4«c*i ^«PT err? mi® f^&mw?r vs 

'S<rTR ®mm m 

«fti fm m cffviv I 1948 f^Tc^fl 10 ^ 

n«!»itsi 1954 tc'srr® *mwi^ 

bsf^ ’fw, m ««m m ^?r *tf«* 

arsT •mm m^Tora simn mjmi's ^c®- 
W4 tfifar-mm ’wl I nssim nf®! jf?w*r 
?rt5m*rm ^sr '■iTCJi'rtm c^^mrm 


m c?!ri ii»T®m5m c^ c®f?rmw 'ii^iT^ ^n^ciFtSar 
mcf ®m nf^ssite <mTf5{ ^mn mfkcm 1964 
I 

IC 55 f^fif *nRl^“rf®*5j *ttf %<55 ’^^‘* 1 ^ 

'B(T®^Tf®® >rC‘?i 5 TCil C«rfif«tC® »T^»T' 5 ^ 3 ?C*f Jfartnf®?! 
«icir I iflWif m'iilt ‘0^’^ 

'SPBJ® I 

C!!Tr*I «mi m»Ti( CJR^ flwi( I f^f*f 

c«{t® « mu '^U*\ ®mf 5 c®rii ®m^ ^ 
of»rirr'?5fm c^i^i 1 f^fsr fww f%Tt® 

?ftwi ^am 'mt’f c’lcsf^tsTJr fSp® mxm 
C3TT1 >T’icum fm f^f^f 

cf»i®im 5 i? 4*^ f^T® ^vn^ fa I «)iwr»r 

®t?im m®Taf a“r, '« 

f<ic«rt»i mt'TrPF f^w'stw 

CfafBI Ci5;Tf*I ®t4t?( '»lT'^®TTn f4W? T[1I%f I 

amT“( '6 ’i?i5rr9 «nf^ ^rt’rnm c*Rai f^nf 

aref'S^is m m c^- 

®mm ^13 1 %'3T&-i-'« ‘^ 1 =^? i-f% ^<341^ 

amtc*r 4 ^ 5 . 1985 8^ «i?fT^ 

lews 100 ca»iT's«tcl?r fitme fir'siiTl?f ‘ap^’ m 
mm fmnmi me^a.i ^q^iTra 

^i««f ^51 me® nte^f ‘^r’ ngai*! ^{8 3T"s^^ 1 

®mm l®^T%a '6 ®m^^t fwc? bsft 

m lew PtwTfr'« c^m 
t®fte® m ®is®^ '^iiefa%%r ®l Jimi 
Siam ®ee® t 

miew ®m®wm ^ s ^taaj 'e 

w%iw fhv f®fa '®tT«f '»iT« '5iTainf5 mi ca^ 1 
1966 «i^c«f?a 24c»i ®rr?{^tft f®fa ^’ca OT fa®te® 
'BjT^^rf®® ^rcaisrca '«rt.»f5i^*i ^?{t® irffR5c?ia ®’*[a f^ta 

^am vv 1 m fa5«air ^iTKam »!*Jrrca ^?r 
^^15 1967 msmTft ann Im? ^r^iat'! aem 

am®a*t aa ®mi acw«ii cm i 





■fijs «rfc^ ^5?c?Rr s¥T«ft^ 

^C?fiaT I 

^?5l I CJ!«tTW C^T^ ®tCX C»fC159 

"^tsT ^T&l I C^*I «lTfs5^1 ’HI ^’fWSl 

"\'9 'IT'^R '“Tf'Tt^ > 

■»(T'^?lf5 CW( I C?*!! C^fST ^ 

5?C®I'a cn§1 '®fT’I®T *lT«(?f ^ I •tw ^ 
nmcf^t ’i^Tc»T?r i ^w's 'arr^K^ c>i^i >4^ 

f^sT§ c^, «iT»ircf?f c’fPRf's «rt% 

Cyril'S fi|^ Cilt I '691 '6&1 C’fW 5(1 ff(^ '31^^ 
9m I 

Ifs^icnj (il9(f¥5( '6915(^19 lilfsjil'lUl^ ^rr^l 

4T&T9 5PT«f C95SISI W5 Cf^9tf[ I 'S^OTf^' 9TfT«ri 
C9"l C*[«rT<1'5l «PT5(1 I *fT?C9 '^C9! '•^’fTtsil 

f»T I cift'# f'®f5( 95TW5(, ^ C9 J[C^ C9rr5( 

cnc^csf sFtciduTOT *ffJT*T!’ *fT«(#i f^C9 f^fsr <iTf^nr 
fftsfsf fiF'9nfw=?jt«T jrfc^s 'sif^jr i ci'intw 

«rft'^l-^'^1 ^c?r c?c«f w»t5t, 'siTck, 

14 C?I ^CS{PrC99 ! 

tsii’ic^ *!t5 c«rr? 

'»Jf 5 ’T—«T«f 5 '®' 9 f 9 Cr 9 ( ^•sinrf^’® 

^fi{ ) (5^ 4'® I ®T'6 ®T91 

^(1^9 f^5(l cn f9?c9[« n®m I 5(19i:«r 
®TDr9C9f 9C»f5(, ^n*(t5{9 91 I 

’i(T5{C9« ®t9l ^ C®1 C9St5{ et^Tf® 91 f’^lf’T’l I 9*T|B 
9T5[9 9*TC® f9aT5ft9l 9Tc?9 ^:»rc*»f^ ®T91 ‘4t9?:5 

^9® 919 I 

r^P* 'ST^WT^nRII «3f99^® 919 9i9® '®[t«r C9C9 
«T9 919011 C?FT^ 9^9 'aiTW I fflTf^f^t^al 9T91 
f9C9993i Wf9 C9 (.99 ®rlt9T99l§r!p Cif^l W 
aiTW C9C9> <MT9 V'C^tfS bf^9 9|9 '5lTt9 i ®T9 9W 
'891 9*^^ C9t9 C9C9 9f9 (.919 ( C991 C90! 

99C®^9W9TS(9 CWC9t% 99T^ ^1^399 Wj '®t9l 91 
fb«? C9C9 C9fS - 9f9?99 9C97 f?C9 ®tt 9ft95) 9E9^ 
^^99 %99 991 ^90f I 

<;9t9l C9C9 *!Tb sr*P 91 99?t 9qt9 (??T9T9 

9C5(C91 £9ti5 91 911'? 5* C9sli6 I f9T99T9 “99,919” 
m 16 , Slim n't (Its, 'rftnFl»1.700025 


99 ^ <srf991 91 ®ftwT99r?9 919' 9t(Ri:99 9(?rt 
C?f9 ®951 C99 9W1 9lOr I 9*919 m 

f915(9T«9t9T9l 9191® 91999 I 

?ftl5tt999l C9 ^C9 9T9 ’^9® C9§T0f 991 

^ 9ft’?9 59 91 C99 5t^»I >4^ I ^9®®9 ?89(9Tft 
'^1l99 '5lTf9®'t9 91911 ^1191 *119 I ^f?9rT9 C9 

'rl95rT?t9 9*91 491 *9119 919fl ®T9 ’9Tl»(9Tt"I 9T*»l1- 
f99T9-CHti{t9<5[9 ^f?9JT9 f9^ ^*^*1 *®rfr?9 

^9 fl9 4=? f99T^ am '919 '99l*ffH ®19 'a[C559‘ 
i2f9l*l C9t9115f f®9f9?9l I 4^'^T'a 1^1^1 9191151-19 
^ «(if^9ir99 mi-am^iml «rrt5 bt^i nc® *i'9 
ST’^—ClliS C9^li5 919 919 '899919 'SSb'G l-l9 *919 

te"<fl9 «se'0 Wt9 9lC9 ^19 ^9919 9i9t^f9® 
91911-919 9'C9 "Simi&l 119 49*^ 99919 

91WI I 91^91?, 9(1991, 919911 4r|f® ®fl99l ^1? 
995n-9f9 91? '8^19 4&1^ 9l9*l I 

fnpi ®1^151l99 C9>i1 49^1 9l9 99® 

®1 ®l91»f ?®1 1C9 *5(19 99 ®1^t5(l99l C9 999 
'5(1®^ 1® ®18 1^9^ 511 I C11§ 9? 5(l5(l5f Bft1®9 
®1^C5fl9C99 91*891 Csill I “<V1®” 99l^ «llfs( 

CllSt^ C9T9f9l9 ^19r1'®t 9J9ll9 ®?lfl I ^9®lf99f 
®1919 9f(15r 95(1® 19 ‘1^5(19’—919 9l'sSI1 99l 11911 
‘«f*t’ I *fllf^9*&*rfaf*^,—19 99 f^l9l9l ¥f9fr 
1919 161 9*1951—'^1199 91® 'Sjt^ 9f<^ ajt9 f®5(-»l’ 
1(15(1^-49 ®1^15{T99 '«tlf9f® 11911 I 

*jf9'ft9 99 91t1?1«[^ ir?19 fl»T 491 I C9^ 9t^- 
C9f99l 1919 '9«f 919 CTlfl 99^f91®, 9ll1^9T9» 
*5(13119(19, 3ril5|t?l9, ^*S9 '®(Tl9f9n9» C9l9l9 5(1? 
'“(l9Tt?9 in'*!®, 49*^ *5(119 19 "aimfSl 9l9 9*19fi 
Cnfel 11?T8, W41t?t“r '«(f^T9 ®ltl5(l9'C99 ¥f5I»f 
’Tf®9l mil 1/59191 lion H?, f9% ®1 19n?1 fill f(f19 
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<m ^Tt»i us^fei-iift I ifiTii C5r&ti ’«fC5f^ 

c^rcf ^ ’5tf ^ilw'a 

^ 1I1R1 '*fTR5^ src»0^ ’BTrif 

^T^froni 1 wnwH 's^ttr 

iw liiR «« R fkm^ '®1 '^wi 'ST^TTs^ 5if%; 

^^CSfl fm '»IT*1?[1 c*^l& H*Tf5, 

C^r^ Bf®T«rf ?[1 W ’TR B^STCl, '®nt ‘?1 

c5fT&i issrf^t^t t*?pRi 5TTf»R:^ '5?n i 

nT^ca ^t^i 

c^rfSf c^ i«r^ ntf '5tEir?r sd *rTf^? *11 i 

^T5, ^^RT^IR^r 

I cvf^ftsf^ ^ ifiiR c«(T»( ^ f^sT 

®t^Rt3T«C??J I C’PR 

vs^ti <iiR (^<5 <Ti;?f—■’^^rc'sl 

c^T^i'G f^?T& ? '5(Tarc^i?l \ 

^ R p!*f¥ f’ 

fil«Rr f^ST I iT^CSf '®i^'Qf®T ^TRT?T5 
'51^ cjfTt'Q %T isj^t'^, vsiin ^ '5i« JTTOrs 
»iwi 'iic’p^Tw f5i^t.»f cw I' ^rc«f^^r»rf% 

f^wT^i ^csr^p '5iT«f cifR 

'bjT^TB? ^K'? C-friS 'Sttlvfl 'QCfiT t»f^ ^•s»r<<#'Q 
f^T^r f^C7 cncs? I 

Sf-Cff® 'srrc^f^^Til f^®R «Tf^1'SJtW 

'srfif *i^T^ c^’irtRi ^cw ^3^*s 

jft? 'scifi’n^ c^ ’PC?rw*T f^»T'<n i 

'®fr*ft?[ TTf^^P^I 'sif’l’VT^ ^'a 

“nnff*? fl& %»n:’T i 

siTf^ : '5iTw C9fc^ art? ^rTt^ ^’r^pfiS 

^Si5 <^^15 anrr'i—«r^1 ?fnR&,— 

^r^’rrc*! f6r® ^c® 5m '^jtm <4^? 

’jfifft ®H arm "if^! ®tr^ckj( 'srrw 

«cti[irQm i ®'ni*f? ■^® wm 

<^*Tc® c*i5^ nc? ’fTT’^ nn C®1 

’I'? <frt® apnt^ ^ i 

<^9 mn ^ ®f^ ^»n ^ f^t& '»«{%c«ft*Tm? 

xtTlij »np3w sm ’rt"i «[cir m '^Tf Tm 

—nm f^w cm 'sism ^mi, f*[f^ t’t'?! I 

^ OT aiRp^tw ’ft^'orn^f j wttw ’«rr^'8 'S'fR, 
afs^ c^c«c »ft’f»f I 


'T^ ^rt*n «p«tf& ^tiici ^ «9«n> ^c«ri m 

^»{imi '®rr?r ’r® c*lfe® <fr?i5r ^n— 

ci»Ri c«f®r ’R 'WKf I 5?® cjtI 

«W5Ft5 ®ik® ®T?r c®R ^T®Tt ^ 1%, ®c^ ®1 

^tWHf ^t^r 5Ifff m^T9 C5l^ I ^ «il^ 

tfjTff^ ’Tm ®fs!f fro 

^ 9-tw?r fw*r t 

*nfsi «fT?f ??mr®?r ^rw^iTf^ r f^T^ (wr®! 

‘TC^ <4?i’P*i 'ar>i?>«fT c?i&«rt& aic?? 3l^■r^f^s 

nmi w? f ®1K ^r®i 3/4 -t’ f®mi- 

|Tj§-m ^1 ®H'8 ^^^ I ®tI (scf? arc ?frrE5i& sii ^^isr 

?»rn[7 tnrrwS—m ‘<sf^T?!.i 

*rtRf cft&^T& 2-1© \?c® 5^ic® ’jfsfiii 

«am ’1'?!® f^i Iff I >rrm ^ 

«'s(t3TCf 'SfTJrr^” «rt5r c5?RTir, '«fRTr'ff?( 

^T5^1 ’I’rtw ^icij TcScie i ®c^ 

c^t '^'^® i2rftvff®?fr’np 5c«t linisFii ^&4i «?T^m 

^»rT?r « ®5‘< R f^®r4^ ^^’S’Rir ’^&at?r 

5P»rI ^CSTIijSl ®H1 «9?f ®’^J f?C?lX^il ®i ^ 

f^sR-dfas^Pl ^ta'«l ^ far I 

'sr^-S 1\-^ f«I»tiff?t^ R 'S ’^it^Jl RR f%t® 

^4 fi( ®T'8 RTt 'Sltc^j 41' I f<rt«I^ 

i ’*Ti??r ^f? ®c^ 

c®i R ^c^nr JT^f *jM1 Rm cmn 

R®! 'STR^ cm^k ®i ^ fin 
'trill c^i pr?i c®Tir (.-'fTsr 'a^iiii ^i:ir’'( fciic^ir i ®TCf^ 
®rr®®tt^l "srf*^ arTff •riiRir fiiR firf^/ 

'mt®T ®l^in;® ©c^ '5 iT?:^ i 's ?r¥*i '®i^&s{ ^ '^^®^ 
®R c®i fJiJs^'sT ^ir I 'tt5i ^c®rsr, r 

5Ftiic*i «rft’ff®irtf*T’'p «rt% 

csrmmR w "sif^^Tif Tt s^n 'sf^RT’riiRir® 
f^i^Rs ®tw:«i I ’5f«(ft oRTn® 

»itce5 1 f^c»r^ ^ =msT ^TcHc ®tir «rt^^t«ii 11 
‘BrtJR^ «rirtii ^«f, '“iT’iTit ®'»rjr« 'srfjjcii 's^^Ttr 
I ^TR STIR 5mT? I 4i|- arf^-^ 

'srt^T'e^R »!tf R 3R «t% fs[Rrcir?r «itn fire® 

RTOIR ®tTt^ 'imwi ^ws ertmw, TTill ®1 nTR fk 
®ttR^ ^s*t RTT*f I '5t^Rt*mtfif 

®R*1 ^ < 
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'®5 «fii JtsfCTiJ 5^wj 

'Zf«Tn*lt*ft ^«i cn «Sf!f 

?rf j 

'sf^wTniWOTi f^’T^t'yT ifT^ «IT% 

5WS CT ^i?n fwT* fw 

c<Tc?—^ f<r»t^iii ^Kir ^®-5rtT® ’iRtft'iJlir 

c»r ^Tl^'f's t’l*! I 's??® c*r 

^rcsf’^ ftif 'siTt«r^ I 'sN wl ifmr® w 
'«tt»itm ecn cJi^ 1922 I 

^ '»R ®Tb-T9T»r 

*1^ c«fc^ c^tt® 

nt^csTi ^iftsT cntf^ m? 

c^«l %»fi[ c’T |w?r srt^¥sil 5;fn,*iJPi 

"siJT^iS^w I fe»[5T f^vTtsw -rr«(t5 

I£l^ 03JWi( f%t"Rir I 

^<fir8 fird cecn* ^•T'e 

■ill BC*it5 c¥r*r C5T^?[ ®T’f^ *fTa dkf^ i 

^ «w *ffw «mr 2000 ^t^«r c^ 

amr 1200 vfTr?[l w? 

5WTR I «R?*nT5r f^^sT l?»I m I 'srf^Tf 

'®T^T5inra ’pf>i*T n?«^ w i c«iw ^ 

<i55R wt^’ftTi «f«:»f c»T‘tiec*R c^nr^ 

4itii ^n^pw ^W'e 'fsi ^ ^ i I'^Tsf 

«rffl^rn»r '=mf^»T! 

'5T^t*rcw I 

ft® m CRT'S T^J11 CITTTT C^'Bt’TI C^ #fC?T 
a’lTw <m\ fl«T ^1 ^1 ®ttc« ft) ftsnt 
RTJ %*R ww' 5TTCT <5® *fJTf»TT‘&nft^ 

m 'S?c« 

m cm W ftC^T WT511 I TCRf 

^TSl PrS^t 4lfft r ft 'em TtJTt'S «tTCfl ft® 
c^tTfri* c®i nTf^l «ffT csiit ^jsicfr^ 5c*ii 

m ft ®Tit®tft C4T5I i5*n '»rrce TfT ««?T»r fR«nri 

‘'(K4 ? id, '®re C5T^ i ftl TfW ’IT'STI CW 

TTf*TT RT/ T? n^l ^ ft fR»nn 

TTftC® ^'r? TT^r 4CS ? C4^«ft '»(R»R 9j^®cn1 
’Xc'? ^C® «tfhFt ®R® I C5TCT *r?«T 

ia4&1 ftrl^ ■sf^ '■ITT TSTi KCTT 094 TT4 


I *IT«1T Td, ft® CfTC® fl® ftpnt «l® I ■JftTI 
Ui® <i|®§l ®i( ®tT 9 cn® 10 i^ft, CT®® <S® 

6/7 ®*(!lf I ®CTft «fi®fir ®f3w ftr? ®Tf 

ftr ft c®tsi ®rftT R® «nwr ®ft ®w 
t'c® c*rt^ 1^ RT^l 4t«nr cff® i 
'®tt«it tm cjft *rTTTftwTft®i~’rftit twii 
ftij ftm 1 

4CTI4&1 *fT«fT C®t«f c®®1 I ®tT •ICT^ ‘S®^ 

<Tftc?nr 5i:»fi 09 ® '®|'® c?trt c?(tT 1 *ft«nRRi ®i«a «9®§1 

®ft®® tii®§i-ftf ®ftc?fT*rnw 
4®fl®T T® C?ws CJf^’mT 441® I 4T®tiM 41l®1 
ftrCRTTCT CTWtW 4TftsT, ft® CRT14TT ''RTT’lt 
C4tsr ^•rfT TtTi CR? I '5T5n?i * 1 ® »r® ttt, si1, 
TTt®-. 4Cir4 C4TI& tit Rfff CR®,- Cn ft*! ®TT C4^ 
'4TT TT^CT ftCT '4T*H:® *f IT ft I ®tT 

'a*!T ®^T*r® 5wn '4TT Ttft oqiJf 41R5, ®tTT nT 
®T ®W '®TC® (il4?T CR4 ftCR^ I ^ftsTCTJ 4® 
4CTI? ^C4 I ®T^C5lT*lCTT Cjft li|1 

srajtm ft® CSTft TIT CSflS ®tT ftCTT TCTII 4ttT 
^ ftCT 4*fT®fT® THIW 'fftlT—4ft® ftw I C® 
4TR. ®TT Tl T3r C®1 ftr C«TC4 ®Tt® -laFCTT cetlTT 
'*RT®TC® TftTTT W9 Tfft ftlT CSC® CRT ftlfft®, 
®TT®T C4TSf 4TR*I '■ITT ftCT '4TTI® *!TCT ft 1 ft<.T1 
C4 VttSt, TTC®1C4tST ?ft4®Tl W1 09C® ftT^WtC® 
(ilTT 4rtT FTTl ft CT C^fCf CT Tl-®T ^ a[T®T '4TT C4TT 
ftT^ ®TlirTI4 fC® ®rT ft I 4T®1®CT 4® |*IT g’lT *11? 
C® ftJII® 4TT'6 Tl!—'®TT'e ®*rf& ®tT ^t®II 1 
tftlTCTJ ®tT ®®T aRfT® ^WTTTftr T1 ®ftT ®T 
4CTI®I C®^ FTC® ftCTT ®®® ®T® m ®l ®CT 
C®C®, '4TT ®tT BFTTTtT TTI® T1 g®T®TTT J^C® ®*l® 
ftft®^ ®TTCT ®®T®fT® ®CT C4C®I® I C«®CTT 
i^TT ®TT® ft® <fl® ®TI«T TIT'S ®TT CFTTTI 
ntn^TT ft I TTCTT ®I® IT'S iS®ff® 9[CT CTtf 
4ft® 1 

®r^i®T®TTi CT ft® nr?®, '^ti c® ®f)®® «4i ®tj 
C® ft® ®il® ®TIT alTft ®CTfiriT®4T njlftT'&®ft^ 
'45[c®5r c®ft® arf^ftwiCTT •«®&} -ft® ^ ftiw 
cni®® I 





orTirt?! JTsuvBifl n'sw^r m «Tc^ 

Tffr ¥c«nR 5fr»ii «ff^ fLead)r5f I c?rtirm ?nwr?ri w'« 

iwtw •ftiftT 3^nt? *fTC!5 5t<rc^ 

¥OT ap^ cJTfr *mf 'WT ^mr? '«rtrw i 

i970r« wfirr^r? ^ Pw 5ft»Tt« 

5» irtlN *rm cnr^ «Trc*rr»r?r ♦rm ’pw «T*i i 

«ftft!i5P'riT c«fc^ irtsi’i f^’rr«' 5ft»rt >rr^f%f«« 

^FTrt 5JI^^ ’PIS 'srmf I 4Jf 

«rr«Ff?W «nlWJn (Galena) 1 
’Ttf '6 fiiw vm srtvT® «Tf?RW ‘fti’P I ■ ^r<i 

'9 ^«T ^c'nr m siTff^ nf^^rr*! 
(natural level) f^»('T?*l l 

?j^?Tinifii 35 spp &SI 1 
ftm ^JTi «rhipr ’TF’^tir 'srttf i <^99 ^fc'fr 
C^tRfSf ’TtT&r^t ^«.*llTrcST 43-1%, »ff^ ftrw 29‘2"'o, 
?t>rfTf5|^ ftcit 20-1%, ii. f^ntR 7 5% ^TN-srarf^ 
^rrrt 3-1‘!o ^*11 ^ I ’qtsiTr^? miwjf!? 

(Lead Storage Battery) ^'»rf?R JT^tfifsp 
![[? I ^T^Tl%<f «rT^ 3^t>n C'^fisp 
^ «m^ I *iw ^z:im^<rr =?i cnrsEt? 
(Solder) (Type metal) i ' 

ciit>5T? liiTs ^ fSn^j §t^«rcJi&tn ^ i 

'•rfirntc^'s^ »icb 'a '®1 t? w^ ?r»r^r? 

3f)»mr pR’R «rt^«F ’TPHTfir wi^i 

C*f ^*n ^fTT^g ^ ^ 99-8% 

c»r» (Tetraethyllead) 5rf»W 
^nfrw c’tc^l^nrm nw'sifs 

tiCTTwsrtTi ft ^»rfR’fmi? wi lirTc^ enrs 
(White lead) 'e »rf»r ^*rl (Red lead)— ^ 
C9fr*rw I 

JrTfTfff fstrt srrRw fiKf c^ 'stf 
ffcfcf—^iw ta^ ’tpiftcff 
▼or *mpc fsTf *rfkfw apf«it ^ ffw '^«tci > ’fi’rt 
fti(f nffw»i I 

nfttfw ^ «rtll5 ^«.’r'«f»i ?▼— 

ftf T ff p f CfTf C^, ^nl 

▼ifftsn iw ff3ii <RR ▼rt-i 

"• f al i a li rw w . ftefert*!! 


cfc^ c>CW nffcfoi 
i2f«fff 'Q 'Q?Fff*;|4 I iTJTori1»rwf ’f'R 
sfU c^tr^sfT^ C*!® (Tetraethyl lead) «9f( 
cm (Tetramethyl lead) sTtsffi ^ItOTl- 

%sr cspfHi(i fT? «rtc^ I 

'strff^® (antiknock additive) f»rl ff I 
TfiiThR B^rrnsrf w <5^ ^jrttftwf 22 -75% 
^ CsrC»I' 4ft ffkfCT ftfSf'sl 

ftiSc'® ▼f! I PbBrCl 4 ft PbBrCl. 2pbO tfS'TTf^ 
4^ ^*5 ^forTCWJF^f' ftffTff CfCf ff I 

f? '« fiiSr®^ 4^^fi 

wrf fTCf I cfcf 200 ff&rf ftora 

fflfT*! ^Tf fT'Sfl fff I 
'BTff Iff cfCf ff f▼T^ 'S ff^ ▼tc^ ▼or 
cf «rf?fft*l '®tf fftffTff cfcf 

3^ftf ' 

fTfl ▼Tr ’▼tftcff cfif 

ajcf*1 ffl'® fTCf I W f'5 f^sTff vfff 

»itff ffw—ftc« cffn flwtf f*fjrj ^ fUf—'5TW 
ft® ff^Tcf iif*! ffor cifcf ^ <«tfM fftf I 
em^TfffUf fif^fs 3^Tf fi^f <wf nrflf wr 
fkf^ a(f\^ fCf fff I 4^ ▼▼ ftf ffl 4CfrftCft 
fn» =^=^5 '▼rfff^fF ft*^5 ftRi ftfi ^ 
fR ff1 ft?lTfIf ft 

fffcftf ^ftf '▼tfiTff ff ^f 

^ 4ff «rtorrr?fi wi ftf i ^ftirtf(Pb*+) 
Cflff 4^t5 -srCftfF^f ^tp[Ff(enzyine)-4(l ^JlflXcMI 
'SlJtffC® Cf 3TM¥tf ftc^ ▼tf fC?f ffi^ ftf 
fWfff frt^ ftfi ftf ▼tf I 4^ 

-f! 

ffRTCStff f (hemoglobin) «feRf aintw^f i 

^ftfT'i^f 4fi5 ftfiflf arstf f®r, fflR 

«ncf»( ffor ftr^f fjwffftwf atf^nrrff^ ▼tf i 

ftW Wf1 ftTf I fftf fWftf fOT'S 

4(5 cftff fff^K eft's nttf I 

^diftamr ^Vrtf ff f % T r f tot ftfi ffl, cn^c^s 
fi«ri, mfifw )FTf%, «otfff*nri ^'sitfr c?t«( c?fi ftf i 
fWf "riTtcf istf*! ▼for tir«tf, f%f 
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c5F!?hr ’srit^scaw i M 

«Ttm I jftJTi-fir^f^ft? *!*r«T ^»fi ^rr^r^sp 

'®r>?;t'»i or*ii wcw I 

;^Y»n ^ 'artoFr® ’®i 

^?n ’'IT5 *rt5jcfs 5R-a *rtlTrT«i ^1 

' '«rtT5 «i fii<r5<r »rr»or*r i ’TTSn? nn* f^rarr^^n ^lir 
r^ram 5iT'^i *ft< ^E?fCf^ ®tw 0'2—0-8 

'jrrn I 

'3?'®/^ 3TSPSP11 f«r?w Tr:;i^T?w?r 

«'ftrl C«ft?P ^irl fSfJT '»I3J« «RFft 3f»l’3r| I 

’fTlT^Tf^Tt^ ^JTI cirnTTSTl ^ ^f«?csnr 
cTc® «>fTr?r tii3T^ 'sre;T9r ?f%'® nfT'f c^*iiR 

■‘fTart^ R{^® ^[r® ^trc^r i 'st^ ^ c^ 

^>T1 fJTOT ^<T«F «tt<l^«n ^arc^ I 

'“liTraTraife’F (Aromatic hydro- 


. c»rbon'-caF < 5 ^ aFC?[ ^fTtC’rlRrW’a ^ ^ 

^?ri aft»ii ^ 5?1 ’TOt i ’^fi 

«iit9iWTW=? nffa^:^ »il^ nRsut't 
«rrTc»rtRiw owiw «t*T ’wnmi ore® nTnr i 

«wT=f ^*1 =^1 cafr^fTf‘«fitr>rt 1 ^^ 
cswiTRi—^ airsf^tAw^f ^flRr?? tflTwrstraf *r5rtr me* 
^ ^ 5nrtr*rtt»Tt53r 5r*rrsf af-HN^ 

^tar I ■ cfCT ’fmntRrw^ 

an^?l3i w i 

=?h»rt9 *1%'^ ^ wi '*^«fTi 

'asrtaT?f«f^^ ^C3I C?taf ■«rt'6at1 iSTap’^tT?^ 'sfS’fW I 

r^^nr '^jrRT?t®rr^ 1 

'"rraflTf^ Cf(zm '6 WC^T af^afTCfl 

^<!{^ sftarhr aTtan «rfc5 i f^’s 

^ai«|tRf asit^ 5|F;‘t ^31 

I 


®mtw 

’fiHf09 arj^ tffeRr® '«rT» fRwn i 'biptc? 

?rfft^ cfc^ 1 •rjii^Rrt Rwiaj »fC9f •rr®^ ^as, apt^fw, a(#' ^iTtw <srr»(tw 

enw'sitarffST I ujjr^ai^nr^Bnif^i «(t^m’ 9 rrini 

Fft^ap i®*® >«t»riii‘i fc«f CT, Rct fa[f^ aRTPnr •nK’FliFr-ia fft^c^ar 

'=n®f «ftv fR»| *I®n«l I artWfPW R[?*r arff f^!%ll f»ts aFfiratTJrtraF carc^ CTft 

Rfnff ftif*rRsonr ate®, *frfc®fwt.-«fl?r ?fTI&^ ^ ^sRTJt» 

aw.' arrt» 5 ?rJT fcf *TO, I aftarm 'flart «rf«rnwT®^»t <a Trar«v wtnt 

an^® ifcf '»rr’iff*T I ^t»T cararfcii asrrR^'® R(f%15i (nRrf%a?t^ 

GftTt^®, Rf^fe (nRr ^aitRiaj ) »aar? i »cRR *rtra?f 

afRi^Rr^ nf»n:«rr<Tttf*iWif *rR! 151 *? cartS?-^n*T c®^rl cai®t® I 
'Ft*r®1 afta^T®, &)taiw9 '^®rfR' aflTt^^-aS asjjtajjRtfSnrfai '« aptafWf caiT^t^^ afj^^ 

^ *fR5r4rWT^5i Rw I 

arcat^ caR caf, tft^m anjfRtf anarflu^f® ’^[Rwl TOIt?! Rf« »si^ '•iRsRw aipdPfC^U iTVSt^ 
i5C^arrw apx vs I t?r^® Tl afRRaltfiR ^Jt*f art? ^VS at^ttlRr Wt«tl Rl *rT^. ’FtA aft 

afjttaFRr. ?®? arr ®1 U 9 «t»n afFS^^r art Wtaif^ ffC^t^n vs I " 

anar?T? afRrw^rs arwr? a? 1 > ^us *rtr? r 

[ asrtafm ^«t5r, stm, arn^itm 3 



or <Trt 5 R« •ilw m 


ftn f»r' '«rr? arr ntn \ 

•flcf^r c?«n >ff¥i '"iiwflKtv, irf¥i '»rlTsrfff^5 
cnt^ firttw srPT irf^-«riwft^t^ I 
' fiiti-«i|i;ft?i nm 5(1 ’tcS, ^ 
f^T^, 4Hji <rtr»r '8?i (?w ws f&p#: 

<»rfpfi f?nrrt?9 'srwif^f^ «rl%Fm cun 

f^lTff5 '»rfKm-'«irH*i ’af^&rinr 

»IP51^ I 

f(rTT(( ^55®1 ’Ttu *fTf^3 irw 

cifr^ '=(%iJWf^cRT 'Safi'S * 

'S^fSt ^rftS *fsp1^ ’Tl^ I ^^’Ijjll^ '««??( 

'spi-s f1%«i-'?in:n%^ 'srer c*r c^st ortf?n( cfc? 
c<^li isT^ ^ 60 ’Tf%'© 'ssR fartf^^'snrf^ 

9TT1 cfk'5 fmc5 '«rTp(f%=*m 
«Ttf^(m I 

c?<rpi c^5( ’?? nrRr c^r i 

'®n fni ofcf c^rm ^ ^ *Tr?cf (trft 

»T^1 f^PT C^»l lil^ ^(^1^1%, 

'sr^ ^ I 

f5nit?( "(ft# 'srrf^’FTs ^ *w? s(c«i 

^<5 %ft5( 5(11 ftiti nm fm <Tmc?i 

^fi ^1 I ».1«( »TT1, cm (5C&I 

1^ 1^. a>TP(i 'S’rcut *(H-5«'i fiiTi »Ti1 
•111 m^c's «(Tcf f«5(^ nt^n* '«(ti c5(^»ii 
'■(T^pd on ititi ’»rrcf ^ #Nft5( sni i 

ftitu w '>f1t^ I in !cit^ [w 

^1 cnt^l-'iw ’TifiM^ iti i TS^ ^®F5i 
165 CJlf^f^ ^PT'S ff-%fl 'STl cm f^Ff&l 
I 

fwfi iw '6 »rn nrrr® iw 'siti Tm 

itwi 'Wfi *(1111 ^*1 onrm 

nisfiri iTH 5» itPF I 

fiF»R-«rCT «r5r» ^ flri f%5( citf »iT^ 
>Tfir5?t fi tt f& ' g ifci nn «r!5rm mi '^inuri •rmw 
iftxii bsS m cff, '5T? *fi •(Itivn tfiTBimr 
mf f^Tt»r8 nr 1 nt9Ti 4pr 
nt^ «iTfn v'armi »rwnj ’(^ ^ i^n 

/IS, rtf. fn>, 


m c<ri I c*r^ <^%|5 ?ira( sjTfei ^ 

f^iTi nwwi 3(1 cici fiitt mi lew f^sf oftri? I 
®fT?ti mi mifiJ iii «rfi 
f%v ntc? ircipii 11 I f%i ii' 5 i on 

IPT ^ 11 fa g lit 

it^i ici I &T^ii 

ic^ ntf ie®i (^1 '■.. 

1%P( 'll fa's ^ 40 fa ICl I 
^Tt itfii mfli ^citft «rTfi ii'.ifi 
'iTPr it^fafii iiT^i 1 

^ 1 ®: ff^«j <Brtr*rfiiti iTici'S mi «farrf#’i 

fiiTcii cm in ^nfiitci i 

fam ^i»Tfai ifai nfa mm!— 

cJi^lt: 'sntt'Si (Aves) i 

l<i: Ci^HCll (Rheiformet) i 



«WTf® ^: 

1. 'ittifan swtffa iti; 
filt.'«rtPlfllT511 (Rhea americana) I 

2. mfiTtni «itfa( 5rri: 

cSmnrfal enfa (Pteronemia pennata) 


?32 


38'®’? 8*r-9’f 3T*v«m 


•rlltftf '« fiiwtsr 


’'fW *rrf5r I iiicf? c?Ti ^ '«fc#f5nin i ca^ 

*rrf^?rr« cm's '■(W’pfei 'siTfy^T?sfr®T^, 
'=nTW—‘SC?? <Tm«fir ’rr’cT'ffi 
’RT®! 'srf^c*r arT’?«(**im i 


I 



’«WI ‘^1^, C^T^ 5Tt*f^ 'S 

»ifl® C5!r»f '®Tft, nl 5^ ' 5 ’? 


‘-‘iTtn ’frti»i'Wffl «T)'% ®«rli 

‘TTf'Rl ^ 

f^«l ’TOT I Cf<r1 ^Tf 

fiif^ 'stiTC'ri i 

’irrtwtfT%?? c^H ^fTSF® «wTf^ >niTs? c^rtf i 
•r^^wsr «(1 t (fl’wqi'- 

'=r«^«v 3Trt?Fr5 'sc’t 

^iiT5rt®Tfi[® cfTi ’ft® I '^iTc’Ttrrf®® *fT®i 


v-9 »ir#»[T^ I »f»n ‘®c?f cw »i®i I 'll 

'sitc^ f®®l5 '’Tt’f^sr, ®t® *fWf ’rti^ 
'»rr®^5Tl5 'srt'jp^t® «CTT®w wf®T® C3f?i cat® 
-e <5®® <*1^ »f?tt®® %€ ?rrp ®tfTf® I fw®- 

»rc® ^ ®T!5 ®f®®t c®c® f®t® ®;®T®'Ttc's I 

»a’^ I®® ®® ^tis® I (ii®5 f%® 5T®t® ®® 

«m® ®rCP I ’5ttn f%® 'ItCP; va® 

®Rn® ^®® 'Q'Wj ®t5r ®5i c?? '^sp® la®? 'sf® 
^’T® 1%c®® 'snt® ®i® ®1 c®® I la’^ f®c®® 
®*s®n *11®®®? f%*s®l "^T® ®® 1 ®Tt f?® ai® 

%® ^ ®®, ®t§ f®® *ft® f^® ®lwt <a^ 

c®f®c® '«rTt® 1 ®®VT®5 ia’l[-®f6PTt®® »i?rc® »i®1 «t®1 
#r^*r ®tt®r, ®i nt® f®firc® ®t® i ®tB5fc?® ®'^«rrc®'®'*i 
'a®? ®x? ¥C® c’S'fsTt® ^'s c®7 ^ ^a^ i 

«a^(c®® i[® ®T® ®T®T® '=rrt® ®OT 

'®t=^f®r®t® cxa-'Tf^wc®® <a^ffl ^a®? 'Bfm f®c«i®, 
®'T®‘i C 0 ^ ®®t®t® ' 5 ®ts 5 rf^ vs vs c*rT®t®*i 
JT® ®r® 'a’^®l c®c® »rf«rr? ’ifC® c®® i tai[®l 

c®^® m 5r®c®^®rc® ^'it^ftf?'® ®? ®? '9® 
aft®fc® I ^'?t's ®i «tT®t»r'6 «9^ l&r® *rrc® c®«i, 
'»rr® <a't c^T&tra la^® ®t® '^t?® »nn st®i, 
snp Vf '«(®B ®^^ *rl?[j5i «a’![®i ®%r® ®fH“f ®^*t 
cTtn ca^fc® *rTt® I 

ia’S[t®ff '^®®f 'arc%f*r®t f®^^ ua®i *5f®- 

'5T®'?t® fK^«® cr®i ®T® I la^E® ®® la’w®! 
'aitft '51^ (Srf® ^ I 

lasj^® bT®Tf^ *rfm ^a^ ®®®: 


^Is cfT& c^, '®t® »rfrt® «i^® *rr«i® '®t'^t'5i 
®T«n 's »t®l wi c®t® ®i *ft»r®Ct® I ’RTt®t®tf®® 
*(m®|iT^.'®f®®s^*r'9 c®^ ®r®l I laif® *rr*f® 
cf^tas '»rt®®i|j^^®® ®r5i <a®? '®1 '®®®®\® i 



®ItPrT®Tf® *fTf^ I 


*rr*t®'9% *rti'® Trcn^tt® ta®?. 

®® *rt»rc®F® ®!S t(®it Wt i 

®m®t®tf®m »f»rt® ®i«® «a^ (s®%® *rt»T®'«f»r 
'g f ry W 'l^ ' sTc® *t®*‘*t® f®®rf^ '8r®®rt® <f»rt® ^ to 
iftn ® 1 T® I sf® «wTf^® ®ntt®i®fto ®rr®t® Si f to 


a^t '5riTr®®(Ave«) *rvOT ^®Tftt® «iff^ir5 ®fii® tort® 

®^: ®Jf^®Tf®a‘®t*m (Casuariformes) ®tC® i f®®ltc«r® ®lTrrt®Tl ‘a^ Ttf®!? ^flt® 

•5|«i ^®»rf®® ®f® 5 c®T«t^ cartift^ ’srww® «fttf® «t*i» *r9i-*fT'8i c@¥ ®t® ®to to® 

(Dtomae^s novaehoUandiaa) *ftt® i ®«It® ®4*f® 


1985 J ^ 5(1 333 


f^ttR f?w I tsi^JT’T nrn’f'e 

'« *rmI^®Tw ^((*^(1 I ?rn« 

^sm\ *rT®T5p»B5 ^iScip ^ '6 tit^ i 

^-Tc’TtTff%? <mc^(( 's^rffesT cf«fi '^rfcs^ i 

’^JlXniirtft ^f^'8 «1t?(C»T'Q ^S'lrR 

,’(»l?’FI *fTf^Tl a CfTRI ^im?r 

<«tfm 'S(4T^tC>f tfljp 5fTW nt?[ ^ CW5 ‘TTr(( I 
'SOI f<F| ■^^ idJ, ^I'fe'tir 5(1^^ 

^rs nTco >8011 

^mr^rtotfowo '6 ^fsito *ft5T4 5(1 s(m*rs 


'«rtnr 5(f*fi 'fl »r*ri ^*t !?tn, ntn « ?cs filat'® 
(irrcf, ^ v3^ *TTf«rcf?r ?ir w® FR<.®-n( orTt? I 
ofm»riTtfi( fsr^rw *rrf^ i 
®itc«rrotf??( 's'ui^ ^«r ?rt^Tf%a[ 

'»r<T''. '»rm c-'fc® c^TiS fai’^ sp^ 'artw i 
^JTcjmtfoo b?®Tl^5F «Tf?CTr fffi? •iiO’Kr:— 

Ci=r%: '«im®3T (Aves) 

: OPlT^OTf^t^R (Casuariformes) 

*:(< 5(T5f; ^rr^r^KfJT 

(Casuarius casurius) 


lilt atTf 'srrs'tl 3rc®jjprf«f ^T«.«n ^frro 
«mr ’nr (re^ct^ i^ckc^ ( 
jjfrr:—30 

wsr kPs 

[ ’(([tRatfT '■iit’i’rt^' 'sitt*(^Ttc5(9 '8 br®tfinp 
’nnR«n ’P^ «[C0C5 ] 

ijffx:— 25 fetn 


nfwf 

P-23, Ttwi 0 
4f*l®l'*i-700006 
om : 55-0660 




1. “feitricitriT «^" «n ««• sew =«X? »■ ^s-- ftra«6l c»t=imfnufitw.«il ? 

U) (b) Wl. (c) W., <d) I <•>) <=> «> ' 



2. 1 im ^f<r® t%»T5fr (H 
cT^n *rrt«5, ^rs ‘itni of ? 

(a) uaf^JR. (b) m^fsr, (c) otTTJTH*. ifl, sfl* 
(d) ^Cf«I I 


4. : WIT? om Ttff's ? 

(a) 1924. (b) 1965, (c 1912 (d):i927 

5. 3i|; fk^ 'sk ^*11^5 *it?t ? 

(a) C3pfj|?.wi, (b) (c) 

(d) I 

6. fFca[ f^fla} fpsit'® ’rf^iw y 

(a) (b) f^f^, (c) (d) I 

7. (a) ' •srli»tfiw’-ir f^ y 

(a) (b) (c) cJirf^^r, 

(d) srr^ctftHR I 

8. ‘‘i»i^r3rtwf»i^1 hatin’? irr*f ? 

<a) wfWT^, (b) (c) cntnci<1, (d) npt^l- 

5irrR^i 

9. 'srfarw® «nw ^iThfffl TOT ? 

(a) (b) 6f4wftir, (c) 

(d) ¥<*m I 

10. ‘wtf^’ c^T*l (xxm afa ? 

(a) (b) wmtsi, (c) cgfapitr, (d) atf^l I 


»73srt <n#l, c*Tf: capari 24-'Tiirni, 


‘c«w 

1. (a) 'srwnW, 2. (c) catew. oi. arl. (m, 3. (b) -4. (d) 1927 -^fetinr, 

5- (a)i! c^Tntem-, 6. (c) 7. (b) &a(^sf, 8. (d) ¥t»prrf>rfi, 9. (a) l%srr*rr^, lo. (d) i 




n4^Tt?i-asri '«i^Tii c*r 
^ aRtw ^ cff^ roftcf '®t? 
'«rn^mt5 '^ffsr 'Sit^ c«a:sF '^rrw 1945 ^ 

6^ tii^t. 9 ^ «rf»itw fe?rtf"i»ii '« 5if«it»!Tr^ "re? 

^i5r® cTr>it?( f^ciFt^c*! »r*f 

c#rrc^?l « 'S!!T^ ’Rt.’TsffsiT^J I ^Ttw 
’iTC'ir cift»t c?c«! 'SiP ?[r?r osfsr nT?r»rt‘rft^ ^[^Ts Wfc'r^ 
la^p 5FJR^T5( arf«c^rR®i i «ff^ 6t 


^sTJWt<( ’i*s?i'n*5 *r5fTOtJf c^«, (c9i^^i^T#I), 
fsr^fjF? ^ fai^c*ni if® «rm#rf^5p 
(?pf9!^T®l »iT’'fl), f%ir (’f! •nw), 

if® "?rtm C^Tfs['8 c^tfe 

C3T%t5, ^f«T^T®1 <TTi^TnT?, 

«li5ft, ( ), ’erjlot- 

wl5^ 3Ft^, '*l®f® f^®t^ JF|TI '€, 

f^Pil f<wT^ ’P’ft, 

'■ffjm, '•€( lim^l s(Ti^l>(?r <J94 f^?llfe' 

^frUT f*ti^«T C=i!?! ^ I '$'((1 ^S 5r*?f^ 



2 * 


ff’ic’r? f5r% 


spt&l- ’lT3i 


c«rw cTc-t %if*ftf^ ^ %iiTfn«n 

«ff^ ffjl ST^ Tf^ 3f^jff^ 

f^fs®T w 5rii?[ '9 ^rasrrt} ''iraif 
fiVT? ifTsmr I ntflJTT^^ '8fafiii%»nr «if^i:^Tf^’®n 
5'«^Ta^C'f9 ^rt^5T^l f^c?[Ti^ 

Iwr? iftJTix® «i’>n?j's ^ 1985 

cw 2&tii PfwTsf (jfrsj® fn-23, 

^rf«n c'TW’ft’f'W f^- 

*rt^) c*fc^ ’T!?!? 1%»T? 'Tftws Unitin' 

f^PifWfinr ’TW »l'sTl, 

irr^T^Kit®, <fTft itf® 
rr^, i[»i. ?f«f'®tfai?p c?t^5p's fiftfr 


'^U) 'sic^’p ^ c^^ft^f- 

c’fT^n 'Q c»iT^ yu \ 

Trl»(fr n^srt'Si ^ ^ Nm 

'9 •iTf^if >T*nriF 
JfW nifTrail I 

•re? 3Tt«f ’^'f^-wrsr ■«?•“( mfi ’fc^m i 

^TBrt <ss^mm GT^B, si^twt^t c^rt^, 5ni%, 

' X ^ cn at 5?Gr cm C!8»ia( 

cq^ ju iT c ii cf c*i^ ^1 c^fTTR ’j'sn *nr’>rt‘| ^'e 
fTOi *rrfw W’F wri ?lt«R ^ftir f%»Tar 


■ 3b "itfltrt? wr»i >6 r 38^ 8«(>95i wn 


C*rf?H ^\t *fttm W.^'SrsT'EI f<C?fTi^*I1 CFWt?l- 

f^«r, ^ 

csrf^iTsrm KiT’TTKrr^i J.A.C a.ri.- 
nc^ ?iT^, c^n, ‘5f«i'®Tti!’? 

'<s ftil 5iu')« ■*i^5iwT^ ^ftil *i1f« cqf'®- 

fil<if3f ll,55l>lf%fT^ JT^It'^fftlf, 'SI^ ilTf^IltSi 

t»t^c?r^ 'sjtnT'T^ 'aj?(f<^=«f ^«rt*fT«fTT5, 

^3w:^T»c §)i«fl?fw, 

ift“ro«, mc^ '*i^’ ^f«?inr 


ff fafn? 5icsiT«fi^?r nT»f 

PitTnTMJT? «ift^ ^5^ V 

^!61^ -STrC^il 125 3fW!Tt1^ 

17-8-85 ^Tf?i:«sf pitwTii <e 

^it^i *r1^Wi) 0^*^ ^Tcn y^rsm 'srtFrt 
<£i^sr6^ ?jTP[?r I25^?i «T^^H^sfr 

^ I 3r«i«Tl% « «f»(t5T 'atRsf^r? 

'sitJFi^ ^i?R I ^«rfaR5! f?r«t3[ 

'®: 's ftcsafim 



f^CTifann f*ife3ni c'lt^'Ti ^itll’^11 m“ic3raE 

3nnyT5, ’TtW »Tf^Wf=l '®tJ, 3r®Tnf« 

's feKffStsri c^T*i i 

nT® 


'®t^sfT|i!l, C^f^'S c^tfts 

Fap h'®^, ■ifTrJP't Tfr ^'St^ 3fsT<^ 

cat® I w cnx^ c*i? 3ft®i n«f 

srfa c«fc=? «r*t-'’T«f‘t’3 ♦rt%c^»j5i 

initf<TTif<ffcaa 'fsr 1 fsif^ jfTat'f'f c*TT^rca 

^irfisr'® *7f5 cnc’c f^at^rfi cS»i^[ 

i!?tip?r ^1 'S^v '* 1 ® -ara '8 

f^cat^ *Tf«c«i»w I 

9t 1985 ^5f '3fTt?1 «i'!f 


f¥^3r I f?[®r4 nfaac??f 's f^c»(lit 

^3iiT5 ’T'st’ff^ '©n c^*ra^T«f 5!p«rh>rf«rrrt 

3(®1f '5Tai5 c^ 1 's; c^ajtffJTt? cjri^ ‘«rtFt1 
ani^w® ata* faata arr^^swatw atTi^ 1 

?tsfc»tai?r 

f?jwT^ nfaac? 24-9-’c5 '®tf%c«f '^<|3r^^rt? 
^c'fT’fTaita <2iirTi^ t 

faaa fl^r- « ffa^ at’rTafJi'^ 

«T?tr^a aR^ra I f^sr «Tflat?a's: aaf 

ji'Bt’rf^'^ I ’ilw’ra ’«« 

faan ^ta * cjr 1 

af-^ftsR *rt3r 



«rt?r s^r 


■"Ttv 1945 ’#rr!5f?r 6't 

'Sf«rt^ I ^STf%^ fiR I 

’fW5T? raffe ^r5p?f c^q <«siai5ff«r'® tI 

aF*rt«r« ff«T« gw f^cse, 

'*(n^«rrqr ^ f^ i >6 aigf®- 

f^wtT=¥ ?rftw »iTf?fc? eg wrgj^ gtg'it^ ntjstgfg?? 
crrgi gufj^fr, gtf^g fg-29 cgTgT?p fggtg cg| 
•orwg cgtgl fgg wT^nigg %gTf^gl 
f^n ^c?f^ I cgTsitJ fgt’qrtgcgg eg aiger ^i®i, 
-siF'S -Q 'Sigg e^«f%g fgf^gtgg ’?jl gsq, ’®te^ 

«Rg«w *igg 'stig fgsRq? cg^r, ggq? 

*i^g egg g^r i£igr iri^»ti»itig i <iigf5gTa cgrgtg 

fgt’qptgrt fgg’® gt^egg g-xgn gg'ic'g 60 gtwTg, 'srtgt'sg 
g?gj11 igge gtgji 2 i "?e5i-^w- 

eg e^wf%g'®tg gnfIsT, ’^1% 

^■p51>8 -®rg <i.cgH gcsqfFsr gtg^ g^g geg i 
^g’^egg^rtgrtg ^'®itfg egteg g? egtegg "^gg 

gnf I nsf, fgspgi'jf i^u 'Ttgg'tgfg^ egrgT« ^g« 
■gf^glg geg geg egegg g^tfgg! gi^g i 'arrtgl' ^gj, 
c^f%g^Tg gtgl fggsfg gegf^egg '*n?g gqig-A st^iwg 
'gege^fg gegi'« ca^f^g^tg gTgti^ gg t«gig cnegf^g i 
%gTfggTg ^grgg eg gstg npgt^fa gefef^g 

3 f?g geg I c^ 'gsit^ 'sjtg gHgMfg^ nTgi 
fgt'^g gqw^cn nfgggs ^g s-tglcgg gtgfgtf^p g^g 
c^yfaR^tg % 5%g egg Ptgffcgi i grig's '8 g^f®- 
gr^grl g^t^q^ i 

ferrfggi « grgTgtf^c^ fgf^« cgrtgtg gfi^f^g 
'sTrg 20 f^egrfeg 20 ^tgrg ^g 
(Sl^glgi^fesj^g) fgcTFTgr^ gg^gi i ggg^ g^rtg 
‘^gg Tt^e^tegg cgigi hsfg ^gc^, gig ggw gnq^l 
egrgn qjrwtg «*! ti ^ cBnrve egfg i egmt^ 

fgrg*tgg grcgn egt^tf f^ig 

's gtgtagFg <?WTr^ fgfg'® ^egr? i 'gtgi^gTrif’^g cg»rgTw 
I^ICbm) fg^#tg cgtgtcgs i^g? ggiegg egegs g? ^gtg 
%gtrg&ig ^ i^ttwwg fgf^i "^Teg e’ftc^ %'® 
’iTw I BSftgTg gj^asrg gevr gs fggTgi? 'ggf^^ 


■Fgf'^tft^ egeg' ffgg^l 'gg’w fgt'g'eng ^<icg|^) 
e’s?ggt?if (SLBM) ^sfg i ^^igg gg eg:g*lia 
(MIRV ) ^"sfg qfrgcf, cg'Qfg 'ii^ttgg>‘ fg^ftg cgtgtcg 
g?g geg fgcg f^cg 'g-g^eg fgf^ g^i’icg 
gug i 

g^gttg ‘^fgflr'® fg^#}g 'gc^g g^.gj1 «tg 50 
I eg e=fTegl ^egig ggi gtgi 

^egcf I -s'ofgg gq^g^g^i f^fg« cgTgTg «(tg 

10 ggs I egg 15 ^Tcgg gtsi i-^Tg^ fgf"K5 gfcg 
gttg g»qs ’^'gfteg' 1 '3^ fg^#|g ^ gtgTcglg gtgfgig 
gt^gTfg gTge^ gl 1 fegeg ggi gtg, 'gNtft 
5 gfcg 'gixgl «itir 17 fg^g bsfg ^ggtg 
gfggggl gtgt^ gtf^g ^tc|g \ 

fg^^g gi aFcg^ ^ ^1%eg i gtf^g 
'& egtf^g'® ^^fggg ^T^'S fstfeg, <ag*s 
Ait'S (5^ -geigg glg^ftfr i rg>i ^ 'gteg ^'segTcgg 
fgF»5 gi^w ggte^i ^ege^‘?e-tgi-fggT^g’I gegfc^g 
geg§ gT'W eg, ^^gtegg 's ffg^l gil^’fft'S's 
gtge^ egg fgf ^r®g g^w 1 1974 '^^trgsTgc'sg 
cgfggTcg gtggtgfg^ egtgfg fgmg^ ’^Axgi 

j^egf^g 1 g^^if® ggcg «i^tgi gif^'^sTg f^#tg egtgi 
gRTcgfg sf® g'®!’® '^ggg ^eg ^cki 1 ¥tg '®Tg'® 
^gg?teffe“i'8 fg^#lg eggTcgfg '^w ^ gitglir g'Sfggi 
®(gg 1 g^^ fgcgvs fit^sfig ’iTggTfgg ^f'sgl 
g^c® 'Sip gege? i 

ieigi eg, isifggi, gtfspipi '3gf^'igTcg?giptc'® 
egf^ ^«,nTfrcgg «Tg 6% '^igg^ grg ^ 

gtgfg^ grc'®, e ggreg ^g''?Tr?ig gjg ^g gr^i iVo, 
R'gTgK'S 2'8% I fg^spig 'gts ^ ^ig 'ggir® 'gixgT^cg 
g^gTeg ’Tfgg'ic® Wfg«p gjegg nfggtg 2,000 e^tls 

St^I I -sigr fgc5p -sigt^rtg 40 ^tmg f^sg 

1 ‘^rgflg 70 c^PtfS gt^g «t<^r3 
fgg^rgg gvgii 'g'®® 5 ^ egtIS 1 

gi'stf^ g>tw g^g ^eg ?[rg Star 

Wat gi gt[t^T“J ^cig i g^gteg gsi f f^g 

^’gii? gft^tw 'srfgf, eg'©^ 70 '«Tn gRcw gtgfg^ 
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•rnmn wK 'e 8 *i-9j? 3!t«ni 


fsinC'Sf'5 Cf*>l‘It5f 3Tl3Fr« C^tSf’r^' 
of'eTl ^^iTf? I '^I’fsr ofii 'Bcswj ’hM? 

■sr^T^Tw 'sfJB c>r«iTi( ^ ^iins cf^ i 

fepwsi “lf^*(Tsft CSIJTtll, ^^Jtff 

^5 "^fsiTRT^r 1 3T^ ^rs com 

>rr5Tit^ ’jf’S! c'^’fsiacs? ««?>[ to nlw i '*>im"t- 
r^'^c'^?r c'*F*T'rt3i.^ m^r 5¥?!^?j surr^t^i 

*1^ ’<is ’Ps^ri'if ^ofi ’et’Ji 

T^m 1 'Sft^ir?, f^*rc‘^-?f ^ >R?>T 

hire's ‘TTW, totft 

^T’TCf ?fT^C^ ^’TTfS^ SJCS^I Bnc^ I 

m'® vN*! 'ttinr? cw'Tfs' f%nwf 

cHm^ Rsr’s f^ofr^ c’'^*f«[t!» «’iT«ff?l^ 

^51 '»it^T^-*^w *R?5T ^c?r c?t^ I ^rrsif^ 
’«ftcirT<^ire¥ cir^« sre^ '*^t^ !S[^Ttw?r m 

ex 

'STC'5 'J!)’iRl1f fx^sptx ^ Xt»iC5r ?tXT'i!5T x^t’cn 
5r?nr I f^mn J?tx, ^Tx %xx 

f?rxc^'4 ’^TORX ^sst^ 'stimc^: ^ "=1^^ 

74 espTfS Xt?!X, 'arf^'® l^tx 34 CXSffe ; X6TfT®1 extfs 
c^fTtS >rrt?x c'ssrt^x^Tx ftxstx icx, ttx? 8 ’jfxftx Bf*T- 
T?*T-'«r«fr^ nfxx'$ xcx c^sapfifir^tx sfWr'^® i 

f»r§#t?r 'siir '5itt*ift»fsf 

fx®tRX 'Sf*fXIX?tTX ex aFlTs^^t^^tsHf "?!& 

'51 C’FX^r f^arrxw^ SHf, X??!J9nt^C^^ 
c^»rcx5 *rtcx I fSr^jPtx'«[« ^fxcxx *rx x? r<®Tx*r 
fx»nr sfcFsx ^ I 1955 'snT*Txt9 '®rt^5i* 
xTt'tQ XTtXn '8'sxtixl 9 Vx XIT'STW fx®t^ 


'srox toxi ^'sTxtx I 

<iix ^<>rx TOj ‘’itn'QTH’ '5rrrxft»R W9 \ ex 
156 WX CXTtX»5^fX«Tx1x ‘Tf’TSXtX 'XtWtXfrXX 
CXTX11 xaf^»T, '*Tr?x xcxi ill «r lilt's xffx 

I nxx'^ XFtC^T XX fx®tx^ X?XXX ®TCX 
fx^jflx 'XtlSX fx^PCX cxtwtx XCXCXX I 

yxx wr^n xi^x cfcxx^ '«xTxx 
?^'t's ntex, 'SI 'xcx xx t%f^«,xxp fxtxtxl 

'silx'»fT5i5 «rcs 0 ^ 1 ^ j »ii^ 'siTcxrtsTCsnj Jitx: fx^JPlx 
^Xi fxxtxexx 'X® 'sjt's^Rsx 1%fx«.xxx**f’ 11982 <^'%Tcxt 
^•ssnt'Qx cxxfxx »ixex 3lf5 c?fx 250 wx «if^rxfx to 
ex xrxxx XX, 'sTrs toiflx fxxex; xx 'o?P'5*3(^ 
fSrxitx xexfx«r 1 1xfsx extxx f5fx«.3TXtf 9 xcxt 
'i)^ 'srtT'XT^rx xfxxjTs xi«? 1 

"stx cx5x?r fxwT^ X1 f5fx%.xx^ xx, xxtar-xrF'sx 
XX xt?5x^ QFCx xFTx xTf^ xe®?x fx^iPtx 'x^tot'fr 
'xTc^txcx I la? 'srTCTtiTcxx ’®it.»! fxcxcx X 5 ^x^ 
x^ torx X5 e?cx x? X!? arxfnrs xexew, xexcw fxxm 
fxxtx fxl%x 1 'XtxTcfX efcx'S <ii^ 'xtc'xtxx if%ix 
I 1982 CXCX (^C'SR X5X xxlx fxarfx 
xfxxcfx CX'?'X 6^ 'XXt^ 'STfxxfec’f 5XffxCXt?[ ffXX ?FtX- 

xm m-\ xt®? fxf|«x 'xxt ^'si-Jfxttxenx xwr to 1 
0 !| XWX'Q ffX^C!? XXtIXW "STCX *TT»rx XFXXTX XJXTl 
xtxef I xs<’?5*tc’x xx'x x^w c'sfsrtx xrar xxt*rx 
'X's'xsixi 'oewi '« wxtfsrsi fxtxx sfcx xTxr« xcx 
xtxc^ xcx, fxrxx 8f4?f*i xf? fx^a^x ^iwx fxwx 
CXT55TX Xtx tox, fxf^ CfWX 5rXXTCXX ^«TX xff 
^xxrsx xcx^ ^Tx xtcxf, 'sex^ c^x*t ^cix 

'BXTXX XXHTXXtl'f isrftotx Wl XWX I 


( 6 \ '85 ‘totf%xi fxxx’ ^’xsrt^ xftx fx^Tx nfxxf «Frfx^ «i1ix«rx ) 


fWiT^ •fSr^twf^rw •filflifW? tiwts, tn*1 TtXf» 1#. 'XlNXf^TOO 008 cXIX 4xtf»r» 

i4t( v/7, c^fiiskXtwi pw, 009 ix^ Xfin • 


m'fRm mffwni 


'S'lC®?! SPT’f® ®ICSRsfpf^ tic?r$ ’SIT^C^ =3SKW ^I?5^ei>51 I 

^T’^TTO'^ ^wig, crfif. « §<5.^:9 i ?pfe»ft5T 

*!< ® <PT^i^ vscjjc? cm?iRr i 

'Bfmpfi^, tTsfi^. ^pfT?rm. *fcii«frt3 's »fTf%^ 

vifcic^rwgi^. cg's^g sir 'sira'S cifot « 

Plfsill ^<IC^ I 

C52J3Tf^ ^1513^ 'S^ ^51, f%CP?C»('3 JUSr^ 

I f^f%sr ^^tcTjj 25^f»ns1w^i ?|5T'$?, csjiq^i i:«ii^infS?r ^tw ^i 

rai^^T ^I'sf ^gi<i f^riTii*fsi I 

^JC^irn t*ftgTm f%few *f?rcet<I IJRvS^ I «1^ f?[%W 

5II WT^ ^Tni^r^ « ^r-sirir etri^ c»fr®T <rTf^C5iJw i 


'sn^SP, cpt«[=i I 

51] ?icm5 '$]]’]=]]?] sn-sitvt]?] 3]ciiT I 

aifS’ST^] 5 

®*Rt55 8 '3 ■'Sl^' 

e\ e^ 

f»m EtfTTat s ‘5r^g-v « ‘ST^'l’ 




«]]^ fj] <3 st3b/b-/j 



srfb 


1. fiTBiv) ^i‘t»f «i5[;;?ri?ft sfjpTW?*f!:f 5rr?«6 sfe- 8F5ni*isT;?w 

«w?i 5;'e^> aonef^ i 

2. Sf,-9I afe-silWT T^ >a?j? “%< C5f’«IOT ?*fC^ 51^ I 

3. 5?^ ®raf 5si1wT 'Q ^?®Rn\5i i 

»f*rf6 ^;STT 5:?R3P 3IR?R^ •T^'S I 

Sligsf C5I?#^ 5771 I 

4. C5ti6is[;;f6 2000 «R:-*f<5 sicin eiRii i 

5. sf%i?i, jw^ieftq ?5isTsi ?i7;^«ti ■e a*i;ffT^i<j 'ii^; T^saw 
^cdiaw*l-e i 

6. JRW %iS sfi^c^! 5«?ii ac?nsfJ71 

7. acw feJT ^ 8 OT. fsi. a^fiTrC^ ( 16 ?3f. TSf. 24 CT. fsf. ) STC-^ «lf?r® 5<3?n SOTiW l 

8. -5|5TCTIJft<« 35171 Cip3? ^IliliTn 5?I ?n I XRf^fra 46? (5 CTJC’*? '6 

5f^<?ft3 «I?S}4^I3 s/(47:4 I 

9. 3175145 SR’il C»tP1 STT^^SlI 50451 41»4l3 I 

10. ®R 'Q ?353R7i 3;s^ >i5iic5itFTt4 Sriii ff;!, 3513 n;®?? 31^IC^ 5i::4 I 

11. ^T51C®f4 'fl<P 37^13 47:5J®6 WiTbr t.q4* sf^s >5115)514 34 !:4»1 T^i^^Gl #45 C4C«) 3t4*4514 
f®l^C4 34*4 ?®T3J75 5C4 I 

12. sfs® 347244 »i;;4;(75 3;W®17:4 347244 >17?^’5SJn4 7Tf'Q41 «7I4T»n45 I 


>I*3W541 >f?54 

Wcl « 1^15119 





1985 
vi, ipm 5i<«n 


3jT<5rt '5wrjr sntnc’i 'sst^r 

f%OTT-7n:5<®5i ^ 
^»rn«f^c?i f^'ifn:iT^ sriirtef :?Rn 
*iRRrctT?r ^Sm»n i 




3wtfT^ Tsi'3^ s 3T5iT^^imr, m*ni 

'ww JTRraefui^ ^t^9n*m5r, 
’Jr, rar^, 

^=gf»iiii 's« I 


3f*MtPfJlt 5T^^Itfs^!JT5 s 

'sjf^m^nji ?rT5r, 'sr«T?rTf®rar 3rg, w?»ef^3iT?r irfr^r, 
f^nSlsf CPRKWITfe *!T»f, SS*m C^fsras, fsTWf^ 
15re=iT*!r ranc^, f^re^si m»r, ^f%a5iTPT ^s^Irp, 
t’i^^iysniT ^|Ti5isr', c5^Tsr®^«t i 


5 T*Mm 5 rt ^rtfe^r g 'ssjifg ;q 


wwFiPRT '?jT4t^ ?TOrsray ^ csilt^RP 
’T’y? ’fflwttTiT 3pmwsT«#!r feror sffespsi^ 
*IT«rRT«H5S STO \ 




®fiyT 

< 

f?ra «fmT T^Rien^ 339 

^(ernm srsn^iit^ 

^^3157 sjsigi 

35-f%-fS->a?r g 315 

'5HT»n5?i ^nsr, « 

'3SI'8ff% <tT5l 

'sisipq?! 343 

350 

■siRT^ tsnssr 

55 CSR 1 ® 'sicnwfW 354 

5rt?ir tfR 

356 

cursjss^^iisi ^wi*TT*nw 

v2!?^ic^ wi^Pwr 358 

a?rT5T 

'slgf^c^nsi sfc?n*i 361 


'®T?r®5ral5 ^r^nc'^ afe sra 363 


(gf5T^«5f t?ptsfi5i i?c^ ? 364 

1%r*fT4 t%3iT^ ^0(TO 
wc^i 368 

'sn^fe 

^fjT^ ^ 371 

C* 

am 

q[8^*Ji?r af«f® 374 

Pft»i 

anaraf c'srwT 375 

Rna&-a'®5i 376 

< 

c^fsra waara 



), 1985 





(1983—85) 




8 st-stTiST^B, '8 ®f*ril ' 

JTTnwst^ ^p»7iT*rT*fnir. 




■sTOisn^ 8 

^rr^n’Tf^fim, ^R^’jT’siRr ?rt¥ i 


wn^*jw 8 ww 


5rvT5u 8 ^5rt?r5r=3*^ 'srfjreRRiof m^r, 

Bi0T«TT*JiT5r, ^5RF«rgpiiif m*n^T*if 

’I c’*n<n*mii, m«p^ dr, ^«fsr rrhs?^ 

DT^T, 0?, c'iUtffRW 

m, ?r^ts5rm f^, »R*f?r 5 !®j:3»pw 

srsr'sf, 5n5T?rafs? «>(t^f, aj^r'si t 



1985 


Tfanrswan 






tTTVJ fw^yi, <si^f wnf<rm 

g5Tl%vfT5i srarsfTfi^ 


f^?[l& 'SIOT I 

af® f^^ioR •siT^w?r 5JI1JI ii^'Sf^T 

I « catfSc^ Pirfr 'sife 

jriTcerisr «rt?rt?i tsfc^t **irt5P i 

WJgrn ^tSfT^ ^'SPfT C5pT?lfWJT cgw 

^ smg m ? r?PTJ?fR57 sf^iWH ^ 5 ^ ? 

srswRi WT ^5rfq?rm ? 

^g*fr j'siST^ra acF®^ 

5T®T?i ^ 15157 csn^i 1 

1945 ^11=57 csiitg* inwg-sf^wg ’tnm « ^sfsi’ST 
*T,f5r^ sf^H ■sjwc^rg 's f^gp:^- gtcTi 

Ting '5it®5n:T wmt gscgif 1 1981 tspSii:^ 16§ 

«ic^m wtft® ^5rfw5i «rriii f^tg'^T 1 

w f?5T a«i5r tgiff »«npfi |pf5i5t 1 «fmy tgw, 

'•fl’IBf 5j;r?gfST, Jtrsrrfw aff® c^s (^c*w- 

®tigr fpftp® 1 ja^ OTa^tsrtc® ’$iT*a a^st® 

src^w&T f575?rff%n5 ag*w 1 

1985 m^Siwg 16i| rnSn^gg fSprg S^r 
t^rgsf f%5m^ 1 'btstp ii^ PRrasf® 

ro 'svsf^ enarg. ®ni 5ic*n 1 50 or 'SRt^Ri 

wpicBT ay?c^ I -at 'srij^irt 

®5n, ?mT f (w*n r gs?^ 575 ?! gtu 
^5wr a®j5P®Tt^ a^K acgiwripr 1 

gf®®! pfT^ aysRi ? a atw ggisrfir 

gr^w 'Big gc® aoyg \ w lg®tT4t?rr ^!iit gr®. 


57®=! 5ir?fen® 5j3pt7pmi?»»fir s^ang, grsrmfgg* 
srf%?i stcgggtg fei« g—iigssfei 1 

®T?rt sfcggsfR gj® 1 'sraggc^i gitc^g tgi? 
fg^sfT;fy?n gmi ^fggcgg«tw 's^t gg^firg. «ngi^Sg 
gpR g'sg grccfig c^g f^tgg «rgjRj rr 
'sm^Ti 5 ^ ^rgsTTTg ^TRimg fsia wrreg 1 sTr 
g®® 'S® sfi^efi^r I stir a^ 

—'Bi2's?g >fTg fpfcu RggtR g^R 

’$rg®i5i TsriR i a gifr^cRg 'siR'Bg frf^rgsnggsf® 
3Tg5fjT I iig 'sag g*!'^- gsgi^g -agRsy f^:?t 1 
3T®'T®m sfRn<3ftg TSTST^gi fgwgl $f®g, 51 ^,'*' 

ar^, atg, tgig, '^gg a^g 'sag acggat gsgojg \ 
®rgT agngr®cg warg f^c«g aotcg fei« 1 


(_'$igTfacg» fg';®igtRg '®igi?rg fggw? ««rj 
sfcgggr fgara, grgnicsg ^15^ ^rgg 
ag%a® ^^gtg fg®tc?rg gn® gRj:gg g^gtijicg 
(SfR pfT^I I Tsn®? area a^ ®T®ifgg* 
g*g^ gt?ci5^ 1 m®g gtea grwrg Ir g»gg» ? 
sndB cgrtfgsF g(^ fatg rage® .a^Kftg 

jjeg gtg i amrx g«tgg» i B aegwg 1 


(1) t%RrsRg gx«gi5 gsytegf^ ’•Rre 
Rcgfaps 67800 egrrfS ®®rfg 1 isi^ afirsrw 
fergg w»ng f^RFC^g efiatr® fR 55 ® ? 

(2) 1990 ig»tTR Rsng mgfgggg aRf%g» 
griTBtg g*P?ng 75070 cgn® ®stig 1 
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(3) 1985-88 

^w'FRT 'Fr?re 5Ri^n^j :j^f5irnm t’Tife 
7686 c^ifB i^ 1 

(4) SRPIW at«!fw 
w^vf. 2600 c^tfS 3^Rr i *r,fsr^ 
^^«iTf^ sw^ m"[ *rtR wr*jm 

®<f:T ®Tw?ri5 T^f^of ?rt*re® sal's iqt m 

■^FB' •i*'tfT I ^ 

•ffir^TTsra i?ei ilij w >a 16^ ’®i#tsra 
f3n» •fmi fpT^tsRT «*f?nit ^a ^i<p i *wc» «nT 

»ff^4nrsn str? vn f^^pr 

m' saw ^ f5p<n« ■sm^i^ i 

san^w^ ^ >33^ w MTf^'arw 

smafun « 'srs3a«:aw 'sp'snw^l 380 

®anc?[?i I 

.asatt^^sas al5 f5r^ 'pf1%’n«f wrajsnr saiis, 'siw- 
fvft^as 'sw® ®«rsi^wpt "siRt^ ssitsittf^ 5prt=f?F 
afiOTW cartefW *nif 10 'sn^swsr's i 'sn^atw 
'*w»rai?f sasai I 'jsipicai •j'jmn 50 'sw ’jm v9«fsi'S 

‘?I»fl?[ RrtfW’ tsTCS arWC? I ’aWT<^ a?? :assfW 
«r^natw irwnc i vS^inRi^ ?T'3fs^ 

»9K sjtaij^ I >sii5 ?rT'^f®^ ^tflrsi'QWRr 

fiTirWaipj^ 'SfTsrtai 'siPf's firmc'a jw i 

wtfw Pww 55«*f wmen «lisf$ snsjsa 

^Rft'artr ?pr?r i 

wars J5f®i;i3T wTCR va^psars « swf%f^?rt^ 
snsasr ww f^?F5*«f wf^^rtcsw ^prtnc’Bt 

tsfii 5asw ffrt's I f3i'3«r:?(?ri 'sttisr w sr^ ^if^^irtet 
an^ <3 srif ^s!fc=t^ ^=i>^ref'st © 

^<^«fm5p^'5W <5<t3P'^ vflw im i 5f®7^ wsi«f%?r 
ifl i?ai awf^ to i 

aiR sarar^ j?w wi? « ’ffars^t srfsrar gfpej 
2000 ^pi5T5»>sf'a TacBi wwi& • 'stwcbii ^<«rn 'arw?!' 

ftfiwsT apf^ 3115^ Bwr amw i w«asa att%® 

TOW ■««« W55TOT3 1 ats® fSfsajranr 

«nan*r Sai»w ciaaTO i a£*rw frow w%art;T 


[ 38^ laro 5j<abt 

satiTO^ 5rf^'i? w>r 'Si'«r?r « agf^jt^nan I2nw 
5n*i*nsa» cart's j^cst 

(1) ®%cja?f 3PTC?. 

(2) ancwfn^’flpfcs'i'5 'SRI wTTO C3j4t csa41 

wwtiw, CTOiT. asa? ««?ar-w 7 -'a»ci 

^•a»cBr, rswacsasa » 

(3) f^w's 9rf%«i?ra» arTCT=fnrsaFiw[, 

(4) TOca I srgamer acirnc ^ri 'wsptro 

armi <3 ancaw ®«isaw«f I TOW caiRt angg 
af® si«TO 50 f^lrosq: &c:ri' 3 
cantSTO^ anm ^ca i 

'?5i'STC5i car artai *?fr. 'sra feroet 

armj srgsr ’imc’as fats atca i 

TOW afMIcs' afsta^sT 4300 f3ffTO;sr stim:! 
'?f^aT's ^ I acsp rns^Ptc'^ 'sfsn sjn^rsjra ^csi 
wsn’TS'a 5P5T aT's'BT 5nc=a i 'sg^s srsn-arargcsa 

'asRrartfjRsiB c^b 'Sfai wasRi's -s^cs^, csi 'Bfar '3 < 5 !^ 
saanarar :ara^ ^csi 'si«^ca wtcsaw ^&<?.ams7 
fw^raet ?f««f sawt tosj i 

TO 'sfiBSfRr smew's «itpti's wtwi 
aif^ sTcsa I afTCFfm ST'S?!?! wstc=a?r 'srcari 

2000 ■^*%icR?r wcs$ 'si'ascTO 'Sf^ri wr?i 'snsa 
smew ? 'jsg va^ssarft srs's ais^ar 
' 3 f 5 r iFfc^ amxaii^ 5 n*fmef imtesm TO<p?r 75 stsf earc^ 

TO I?'35n sn^r I ST? WtTO ffStf JW I 

afw^TOs 1551 (1) 'F'^aT'sfsa (2) arm'?! car 

sa«&=r 3im?[m aiew ?rew ^rrmew eats 1 

arrm ^^arias^ewesm a^sfaim asEiwt:! smew 
wTesa aje^a ? far%a cfrcTO TOiaft'S! 

wte? i satm aTOiT s 'gfsr s^tot 'ase? 

aneair 1 ^fii ^irom «toj 5 'se? >3 
ajmesasu 1 aTTOwrfSm* s wt*ft arro- 

wtfiw 'gf^anTO! ®^*fmsr esKS ge«m 
WRsat# TOCsBa f^w atcit 3!i I stTOWTfam* warcTO- 
seai aw:®! ®^artw ?»?!e5it' s ^ 5 <^ais!a- 

liftsrwm ?p^ TO HP®r i wasrlj smw earc'w 
wmeap ^ ^rTO eas?rT wear 1 





nm,* ffliT «i5r!S?f^ *fm* 


’^WT f# ^ '®T HOaC-HaC^ —CH _N 

WOT *fFftw?T ^lOTufjT^ t%c*r 5 «f I wnsRT* hOoC-HoC ^ ^ CH2-CO3H 


• 9 * 

2re*n wt^Tcer otr »rpit!if 

*fflrT^Tc«t '®itr^ '3n c^?i si's?! i ^T^fSf^^icsr 
^WTRIT iJ^FC’TSr *TVfTCSrir <>ff%i!Iief 
^ :sic5, <2h5® '!!?t3i?rT ^rfffOPTw^r ‘ir^ct*!^' 
»raf^r^ «ff% I ^0*1 

^ aisirtOTSfl r^W*T?P 5Tm 5lt5I ^cw I 

srmit ^ £*T^ ^?rr sn^i 1 

»ra%if sii?nw=r >a«f^'3 sim f^r, 

^^'25! 3|^[fPfq *}cg^ I *f?icej'3 

*refeil 2IOT ST?ii% I?5! 

3F^s«^3!u^f8^ (Complexometric) gt^ii5»r:i 1 
«reif®t^ c^r%i 'FTSf c?Kat EDTA (Ethylene- 
diamine tetra-acetic acid) ^imi? 1 

^ gTtcl*fiT ^ 

EDTA « 2I5T1 9nt?r 1 EDTA wrar 

^?i ^ ^csr EDTA-?r ^sf^fT tS&i 

Sfajef ^Kimi OTIJ <TtRt, WSt spfCW^ 

mv[ ^ 1 ?t5^j?ltw C^CS 5Tr«tt?e!15g I3t^ 

OTf^Pt 5RrT ^ I 

■aJ? 5rt*fRTst wcer 

fqshr igs^r siniRP 'sn-af 

5?Rn ^c«r?f «[?riin w^tF 1 OT^, 

«nF5^ ’rf?r5JTq w^tf EDTA-a 

^?n?t?r ?P55T 35f^^ I 

JW57 sra :^«f^>nc5ifB 5P 

c:?n^t?r wtsi iwas EDTA *?Er ? 

^ EDTA 

Rmn« I 


afer *Fr2Ri fata Rt*f arwt® 

sfiRf I atf ffecwfe !:^9f m =?5T?rr|»f® wIPsf 
rtftsi i'js^ spnri srta wr wIS^f wttsRi ^faF? 
(Stability) 'ww^p^t a^it EDTA •it'BRt 

wRiwa wt9i wwF a^efRi t^sr (1:1) ^Rt -1 
ma OTF^ *ftF5^ EDTA-it nx 'af^<^f5ra[t*n«t 
ra^si S^fa ^c?r I 

WRB EDTA 5r*OT 

(donor points) ^F4J^ sn® ^Rit® ’trca 1 aw ^ 
awtftw tm’iftw 'srpj wtcw str wtsrc's *ttri i 
jrfpf *5’f8 sn^jT^RF (6-1) 5® 

3leTa J?Pt I 

ac'jpiw a»rii=i fipaT^ arsjtOT*iF fsiOTntwa 
w?iT !ra 1 EDTA afa^cwra 

aiTw-® (Eriochrome Black-T) f2Ftif»icwa waFsnr 
WlT5rf3RIia, 3ITt5fWf5iaTa asi^ fwtw WWSfCW Sf»fa 
war srta 1 wnaf^i’t 'aRi^tw fa^Rrwrii® 
(Mureoxide) fqcwcw wri® EDTA-a 

^rtW^rF ®'^ wiajJRT afa^Ttef f^«ra w?n wwa 1 
‘aRr®RFT5t 55ITW-® ^'jsnfR fqtR»rwrw 

O' 

tfujyvj ^ 151 ^ fjFti!*fW (metal ion indicator) awi 
*ni I a^T’Fst fsrcww, *nF5^ wmi^ ^ 

M-ln ?rf®5t wlsf ^piTji I w3?Fn^ a»T^j^ fip^nra 
f^tPf»rw w^ ^uwjfRT w^ ^ I WOT aat3j fw? 
M-ln a^t ^ *nF5^ 
sftcw I EDTA-?[ FiRn a»ff^ w?fot »n^ 
WRIST asR^i EDTA-3 mw w®a csita wrt, 
*iRr M-ln, EPTA-f Jipir )3if|j»irT wRi M-EPTA 


• ?i>niR 1*r®Ta, wt^. «n^. ipwmj([-72i302 
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WT«fsfsnsr 




rtt5*r ^ I ^<2??^^? M-EDTA c^csrt ’?lfti’3P 
M-ln 'stfirff m’PBPt O 10*) msk 
ijw I sra5<^ sprsfJi ta»5f mBnc^TT i 1%fii»«T 

t*Wf Epircer I M-ln, 

M-EDTA C^CSf 55 1 a55«Rf -HJS 

5 » *05, 5! f^i5 M-ln '^fB5 C5Jtie!5 
5t»5 c«r5?^ 5*ief 'arwtpn I 

[Ca (EDTA)]2-. [Mg (EDTA)]^- c^sf^m 
5^51=1. 'fflf5'Sa*T5 50^155 5rC5 Ca+®, Mg*®, 
Zn*-® 5T»?Pt C«fT51t<n 5C«f5 '3tE5 H5e?i5 t5l5 £<515 
5SC5 1 a»r*j^ f5r!l»5T?r 5«f*ff55^sj5 
(Wine red to Blue) EDTA wmt sro^ 5f5W 

f=l«T5 WTO gf55t 55 1 va ^JT^ORT 

(5CPH5F daf%:'8C5i*t5 5It2|#5 5C®t 5*15^ 

9 

551 5m '5055 f5rr5"r^«f% 5T®5 ' 505:55 

<t*rt%f5wr 56! 5^150^5 ^orsr 'so5T?r 5<::sf H5»f 
C5:5f H* W55« 055 5‘:5 5«T5f55'5'5 5*5:'® 

5U5 1 >2^ f^5»r5f '8^tS W 5055 5055 

PTCIT*^ W 55 ^aSt pH f5:5»Ri'3 5X1? I 

EDTA, Ca"®. Mg*®. Zn" ® 505:55 'jo:^ 
pH 10 <99 95:5 '¥T^ i:5l5t 9*Rr i 5f5r 59:59 
pH 8*5 <99 9*5 55. M-EDTA 9 ’¥T{55 95:5 515 
«99t B95 f^lj l5:ori3l ae-a '5r5f99t 55 1 5rT9t9 
pH 10 99 5T5t5J :9'^ 5^® :555 1 0'TI 99 ^*100 
5C5 |?}9noS 395 f9»<3; r595 9*91 5r5 5T 91 395 f9«'5 
fsrtw a5« 503(951 ^ I 39:99 pH SHE'S 10 55 

ro^flRi pH.10 91559 (Buffer) 099 NH^CI a 

NH 4 OH 9T9t i'SRr 959 09:9 t591FS0 55 I ^99 
EDTA-9 55I5'515 3955 fil»5tf^, f^T:59:9*9 

<9*iftj%:'5 9*91 505 I EDTA §9l9^ 

9n55«Ri:9P 395 spat's csf:^ 09:9 5(5 Fe*®, 
Al*«, Cr*® ’®055a§T 5t:9* '51505 w NH^CI 
NH.J f5Ri 9059 5TilS'55n^'s 91:9, Fe(0H)3 a 
AI(OH)a ^'S0f5 '5rf9%« 9*C9 900 f^tS 519 I 
9CB 9f93^s 0919 Ca*®, Mg*®, Zn*® ^sofpra 
f5<5 559 I W9I :5:5 NH^CI f5(0S 9^15^® 
09t9 Ca*®. Mg*®, Zn*® '5n55af«i 919*:5 

"90519 099 IWt5 9'Rr'S 395 f9*5 3r'S5l 515 51, 

er^ NH^Cf «9 '35055^(59 

*tf95t9 f59'W( 9I5f9*n 55 1 

5IRt'<MI 9T99T 9rf®f95. NH*CI <39 


395 (990^ f59':5 '^^1^*0 5^^ =^Rr 1 90919 

’ 5 : 5 : 9 * 9:55 55T« ®!^<«if9:9WJ9 ' ^aRsf^c® 

M-EDTA '^5 :%59 ^tflw 9*r5 5t5 I 5059t 
rRr5f5,. 359 9 ( 951:9 515199 599 (NaCI) 91 
9S0Rf515 ai*l91^fe (KCl) taf9 3955 fiF5i:9i 
t5t:feJ5 a®lf9® SFRl 51 I 

’$0551 9*199fS 55 09:99 ?P199 91 '5r5'S (pH) I 

0 

'50:9^ 951 ^:5:5 J1^59 3955 15*51 >39^ f?lOT'9W*9 
99 ' 9f%9'S5 ^9®ir9 09:99 5599 91 'Sr5:’fl9 

9 

§99 f5’®9>^5 1 '5151« pH 9*5 §li?#05 

®t5®i:9 9*91 5i:9 51 $0919 C9^ ^C33 '51^91 
5:9 I 

09:9 5t5 '5ff®f9® 9(95119 NH 4 CI 509* 'SnOW 
pH-10 915*19 099 tsnsi 9s:9 pH-10 ?S09^ (§9* 
9*91 51:9 511 '51^ 09:9 t99t NH 4 CI 5l9*Wr 

395 fil»5t5’'$ 15(991 3?:9 I '59*0 NaOH ( 5 ( 5 ® 9*iRI 
099 ^fS:5 ( 5:5 '3ifsf?r® NH 4 CI .39 NHg 59 9*91 
tsr:® 91:9 1 <51999 HCI (5far® 9 *ri 099 ® 39 ( 5 ® 
9*Rr (555 5:®1 EDTA gl^:|95 9*91 ^ 5 . ®55 
pH-10 91509 ®rsf®i:9 9*031 9*19 1 

'EI591 9 ( 9 ( 5 ® 'sm:5l(551 (5f^ 9*^1 09W9 
pH-10 9*00 ( 5 : 5 ® EDTA @1^:195 9*91 355 I 5:5 
9151 ro:® 91:9 142 ( 5^1 NH,, ( 55 ) 099 < 99 ? 
17*5 gm NH 4 CI ( 5 ^ 1:5 09:99 '505®5 250 f^fsr 
9*9C5f 09:99 Wt9'? ^ pH-10 I 099 :sn9 
9*9:51 Ca*®, Mg''®, Z„*® 099 3955 fsP5l9 

§9:51^ ^ I 

9'^T 9*Rr C051 :9n? 50 (^ 09:9 5(^1 
1 015 9 ( 951:9 'st(®f9® NH 4 CI 51:9* ®I5:3 EDTA 
@it:^9:5 pH-10 915*19 ®T5®i:9^ 9*10 9*Rr 

'5r®«19 PP15 '®ig(951 95 51 I (^ ®19 IP^POt NH^CI 
3*155 (8P5T:® '51^(991 9*^1 I 

'5157151 5m '$055 :555 Fe, Al, Ni, Co. Cu, 
Mn, Hg, 5t^ 09:9 51®9 $05^19 9(9519 (59'W 
EDTA 9J9!?19 9*91 515 i (^ <3^ 55® 9159 
1^3 *51819* ^819* ( 5 : 099 * il9< ^8f® 13 W 509® 91 
'$15® 959I05 = 3 * 9 :® ®:9 I 59WC® 5(5 551PTmi 
5<:995>^ (5W99* 9t'351 W® ®:9 ft l^ ^ 5 

®905 EDTA-9 919JO0 <29*® (^R?05 5 5 1 9 1 5 ®15 
:9® I 'SORO 9:9591 '$ 0^0 :to*§i ( 5 * 05(5 EDTA-:*? 
95155 aw® ^(^5 919:9 9® RR J 



iHwirlU XSrfbTjf^ 


fSrf^ fqappn 

tspTqr ^«( csrw* ^ifNrt^ni f?F!in»r 

iqcfel BE • 9lt?»ftw srTolHst<^ ^WT<I a'stfe 

f2j5Cir*»rc9 ^raiiE 'srt'sf:^ i sfT#t=J 

i?tT^ c^si aT«Tt <incfl[ am 

catacs? i aa?!® caJ^ ctrcB^aarjaa 
5FaT area waaf^ i^tma atcaa a*® 

aaiai^ a^, mar aa® « arataa taai^ 

at5*t^5TO I carntTaas aca araa 's mnai arsfta 
arstrasi ascac^ a^a *aaaTa i aii^caa ac'® 
^aa ®ta fac'aa mrea a^rac^a ataa i 
aaa araa 'siraa a^ta ^ita* aa^ casar 
^sfraircaa a'satat ffef^ asata i 
arrara ataai ami? >aa*® apta®m avsf®!® “airr-ft 
wsp catfa •a^fam aaa, ®ta c®t iamf?a araa 

'Sfaa I” 

srerma fata larirTa catana aw afaaca ac®rw 
aafTfea aia srr^ a^ afSii — 
®TaccT cafaa at«?m a^air as® f?5r ®t asraara a^at 
ata I -a®sn latarferas aiaa i aaa^'asrm 
amfa^fetw 5 a®if*ia* sn^ ®Tf%aa a^iaa ^la 
®*ia faai fa'sspraisra a^caa am 500 aa^caa ar? 
ar?^Ta i »aaasa ®ifl!aaa f?w aa ?i^as^ 
at'rJt mar aa ^as aia ffefj?® amt i 
• ^caa'S c®T laaft witc? i caii can^-a 

ca,’®tat®a at'^» « arrflFasta ar^ fawia 
0 \gRa a 55 r aT, >sas ^'sar^T mrata ata 
g:-^*^'sawT aTTa(|.aTa ®c$a« aa i ®tat?f ®ttaa 
aonf^fw matar ffel^ amt® ??r i aiaraa arf^ 
c®T (flaam 500 a^rf® ant? i 

■rai^la aa »r®t^ aa*f®-f^a’^ sfter ^tw 
ars^wr f%f|it® aarrf^ 15 ft'? 

bwtaa I attaa* ar^iar taa © ®ia at'fmfa'^© 
>a^ ®T%afr atf^ta faw 1 sptw 1800 , 
srT«?ttaa ®tfwast 70000 a<an ta‘t?w i vsaa 


t®T a?«ni arc^ ata ewt® a’Tf^at? 1 at'Trtaa^at 
atwa ®tf?msTfS vsaa© a»«isf aa 1 

®Tf3raa aaataa arat fam a? a^pr amara 
®>!r ?tat?, ®ta ^51®a © aT«^twsft®a ta'^ana- 
fa^a at Snataf^ (Taxonomy) t%f® aaa 
apar a^taa fa^n;^ fsrfaara 1 1737 ig^iltt^ 
®’Ta aaafa® Systema Naturae a^t® ta 
a^tf®, a»a © tsratc^scr^a ®TlwasT aaaa a^taa 
®T a? ^a® atw© '^aa n3e?tf^5ita aa 
(genus) © a'snf^ (species) ®twa vsa< if 
g%as >aast 5 ^ a^ca ®t faaa (binomial) araama 
aar aaflras fa^^ta tb®ta aa* wtaain araata 1 

faata aaa^'anm an®#tf®as f^a at*m5rta 
fMaaKaa -a^ ^aarata* iirana atsr ^^aaa a^ta 
®’ia ta©ar ara©f%tas aata'ra arat ?tat?, 
®ta a^a®Tta a?^ ^^^tatwa © a<t»naa amr ?tat? 
<aa? aaa© etwt? 1 

tatwSl a^f® a»a © raa)t®ta '£?tataa >s^ 
faffea faaataa aiar ai^ maj at^r© ®ta faas®®a 
wf® araa mi aaaiaa 1 faaa, Pt'aT'sfl, :a^, 
afasiT aaaiaa ta'^fm m'g'® ^la jRtaa 
atat? f®afi5 a^rf®—^fa^a aa'a atamtw ®Ttaa 
5ft t^ at©at atta 1 ^rf® ?t5t© .ataa am ar^a 
faata a'^aa a®t® arta ai ®i^ a^ara at^ >aas 
araaj a^^f®—fertaaia, ^aa ataama astat?a Homo 
(man) Sapiens (the wise) —af^ata at^ i 

^ataa a®aTa faaaa tata* »a®ia®^ ata 
ata a^rf® aa aa ata ®fBar i?!fcas a®aTa 
5^ta5?a^ ?f®® asfat? i aaat^ '^ataa 

^atfa^a ma© ^^tta ?8f ®t Pita ©rtaas 
writ? © ta mi aa? 1 a»aat^ ta^ aaa 

^ataa ©nf^rtaa aa ©nafaas aiacaa a® amtam 
■a’lSnisia ^ a®f®t® ?a ®t fata -aasat fawta aaa 
m*rtiataa ^ ^^f^ 1 ^faa a®tam tanym 


• irtna an ^ftrara W®m» ?^»wi®i-70o 009 
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^ «f2iw=r 


?TT^n^^ 

q>t%^ %^ R w-< i asfsi a^fwr Rratrcsni ^rana: 
*3rt»m%’ (Biology) mmiT 1 

3im *1%^ '35i^« *f^'?r pf*fr^ > 355 ? 'p^'rs l^insr- 

t3rt%fw awt^'sfw ^fpf^RT C5!R3^ fei 

is^ (fixed species) m?, 'at? ^Rtr? 
SfTOK3p?Jj <T!jr^ (separte origin) 

?rac^—*iT?'nt f?? I c3t^ 'awf^airsf? f?g»c^ 
matf^ sw’i csn?e(i t? fi?? a'Sftf® 

?tw fspf rqi^, azm^ <^c?? srmc? 

'af??t'5^ star?—tjytw? cs?t?t?, 
tsns^c*!, f®'m?r Pit?? att?? 

?t-3 a?t f?fw awr%r? 1 t??Rr ®’i? 

—%?tt3?i aat srat '8 art?? c?i«f 
t?ia aTOT?i?Tr? ?t I aw art?? at'jst f^’i'? atat? 
^ atat^f^?* ts'^tp?^ aat aw ?c?r cat?, 
'sn? 'sr*aca? 'sncaTW^t? 'a®?'? *rfl? atw? 
'anftta at^ttatata? aaiij art? cwa t?ra arwc? 
?t ?tar? I vst?^ ata afacata? at»a taiw®! at 
a%caT^a 1 aia vsi^ '^awtaa^ 'a^rf^jjta 
a?m'3f 'sa ^at at^a sretrra af^aR?® ta taaa 
aa^ aaa^' ata«ta aarafa a^tfatp ? 5 i 1 ^ 'sna 
.si?»1B »awi? a'jj:—a%5ra aaatsa ca? cata^i^ 
laa'scaa atata a»ra a?'^ 'sIBa 'sftararaa 1 
aaa '^'staa yjjt^ aa»aa a*a^w ^a»(B iFcam^ 
—ata atatara acat? 'strsrsFa's) at®?)' 
'3 wc?a a?r—aita attain 1 ®?tcaa 

ra^tfaanca %fa at^a ataaa maa*t (Sittaa 
fetscaa wa'a^cara a*a^aji5 cafa cwa fatat?a \ 
3tsr fitfaaPr-a*^ ati^taa ataasj anjat^ faa 
a'Wf^ faancaa ataica* 'sfa^a'ta, a*ca cnar^ 
f^'srtaa 5i*a^ aiaat^ \^aa a^a caatf^iw 
3taa—1809 sf3if»n5 'jfta faaifta 

Zoological Philosophy 1 wwr^ 

a^yara tjyaa a?^ faw^a aa^a tacet's tjy'ta 
'ataiaa r=IPr*t ^rwaT ajtaa 5 %caa ^lara 
marfw® French Acadeny of Science-aa 
facaa arttetTaar ww aiattsf^ 's)? f^tfa®! 
a*taa 1 ®fP5 atpata altspw afa^r ?a 1 

anaa 3f%taa ®aa aama aatsra "rt^atsit ® 
fatsn^fl, ^^kt»a faaia atawat « \?)taa 
atflawtaa (Comparative anatomy) 


138t5a at(, waa 5t<wt 

fawca 3f^caa 1 an^faar sra'ilafaana 
(Paleontology) af^wtfmr fawta f^' an ta a 

^f%?tca 'gafefwSs'® 1 rai^mta f%fa '^traa 
ra^Waattyps 3taa 1 *mfapyra fam^tcaa 
arar 'saa 'ssaat 1 pa^ af%i3ra a%ataa 
sf'STca 'splasrwRsa wlaa* faa'aa atama at \ fefa 
fata®® Rfa stertfe a^aita %5ra i 

watc^a aiiasf 'gcitt ^f^itaa at ^ ta«^ 'aaa 
aac'®^ attaa fa 1 faa^aattaa t'sfa aaa 
'®ic'® f?rf%a (^aa 'sitaatwiaa ataa'aa, ^tsrefita 
'sna^ta « tsttaa ai^a^'Sfa acaa atat'saca* f%f2t 
atijtaa afacacaa ^ratafir sn^ta aiail? ata aaaa 1 
att® afira%® at afaa^aafst afataca srcarwa 
'fiiaaiaf '^aa 'sttiaa atawa 's 'sraiawa 
(‘use and disuse’ theory) <5?!^^ a*iata '#raa 
atafaaf csatata afaa^ ait—f^tiani a^t stHt 
?a, a’tcaa atcaa at'at wt^ ?a, arfta vssna 
'steranaat^ f’tstcaa cstiaa 'siaaf% act, ^)tfa 1 
iscw aarsca wama' 'ga, at^aa sr^tra batata 
wafita* taPr»tt'afa (acquired characteri¬ 
stics) yjtta ataaacaa acat aatala a^tfa^ ?a 
aw atatcjfsa atsata, arta if '5r%cai'?a waw 
t^tiaa aa acai^ w’ta araat 1 'attErgt 

atat^ ^’la a'aam sf%®iyTa 'srai ara«^ {Jataaa 
aa? 'SRata aahwfa^aPta facaa aaaa f^, 

a*mfaa* a*at^ acac?a 1 ts’ta 
a^arta tana 'grata f?a at 1 ^ fafea aattfea 
^<^af%r'5 (origin of species) alt'sraawtaa'® 
affsptfa^wta fa^saratw aajer aaia aa fata ststa 
aatt Bta®^a aaa fat3ftaa”a'® at%ai%attaa 
afaw^ tataat aJcaa 1859 ^pttpa taaa a>a ^a- 
fawa aa aaa aaa^'sm (m*if^ 

f&wa? ) v 2 ai aata f^K»3ta.a art 1 st«ta ®fa^^a-^ 
sRj'jyatw asita 'afeai%ainia af^sw^rrert 1 

1831 «tpttt?a ari5*r a?a aa^ ' 5 a»a f5r^4t 
tjiat^a *faa$T’ ataa* 'afeatal tw?R^ at4t'®^ff^ 
fatara a?a ata ae aacsr 'gt aatitaa g[cata 
ata 'wa 'sfra >nsp 'atfeata fWtca Stwatatw 
iifewa afwt aaa—a«iaa ^ai{aTcai? 'ar%af%aKaa 
ateraaart ?a 1 sr%a mafiraria ^ wt3 
af^ta anga arara Rsfa at? <3 stt^fltaa 

Npm, ait^ tiana^ '?ita aiaawr^ 35aa 1 
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'Wtim, ^ 98S1 

15 :^^ 650 'sni^ sf*im 

•rrsm^nwr^r vac*! ^ ^'rt sh![<5’? 

^nt^wTRRr i^wTJT 1 mT?r 

wrv sfRii c3i«npT ?iwi:^ 

V? ^c«Rr 'STRBi^rt I msi c3Tfn=m?r 

OETi? ci?ift i?sf €vs sn:?ra«rr?r 1 

«ra^ cbK flF 0 f&R?® ^?rc5T?T 1 vT%«f 

®IR’?f?R»Rr '!JBr5«fCQ?[ 51«5T ^pri 

‘ar^OT's. a'snf^ 

®TiPRi te^RH ^rF?T«T csrc? 1 

•rtm awf^r a^PtB sn va^»fl5?i 

f^rff?r froi wcR?i vfl^ 1 ^acp^^ 

arsT ^'sr w?r—Rfflfet 'jsnwflw^i 

'SI® I a f®=ifi5?ra trtvs^ ^ 

»i¥, ^r<5j% 's ^pffec®cR sn^n^ t^i© 1 

'sn^ gfS ^csRi c«fi:5 %5, ^:art?n sr 

a®»sT! 5 ^ I 

®ii^sRi “f®c?p?i c*(R sntaai^si ^’t?i f^iaji® ?n 5 
Essay on the principle of population 
fac«rf^c 5 r 5 T 1 ®'T?r 'Sf^i'^f®^ 'fcRRi 

tficptR siiijf^® <Sf^ »i®Rs « sriji'sirsft?! 

sFia siisR5is[T'3f JWtcsRT am sum 1 'sr^I 

« aaf% asif^rtfi^ slTtfjtsi v2^ 

®t5raRt«?f jq'isf ;5SRi fErc5H5 1 ?r%5R 

a^ ^sai ''si%ry?i a^arsi’ (struggle for 
existence) ®RF^:i?f sjjjs^® jja 1 1838 
5(»Stc^ ®'ra 3^c® 'snm ^8 ai| ^r^ISc® 

^’R! aiiT 1 fSp*? ar^ilmsr ^srt 

®RPt^ fsTffiTp® amsi ^riciiRr af®c3rrfsf®Ri 
vm i?c® aicsp I fspsip 

c«fc=a* sTJS^sT'g^ fspc^?! aif^' c^c? =^l'sr 

^ws apsi*f siifef® I aT®at aw tsi 

r*t:i wnsi f3p<p taiuiw 'sRt ^«f wwot?i 

airi^nr 'jyiw 5n?t^ wri a<a35 ^t® wri i rp^S ra® 
catati? rniSr ®t^ cifi® am:® artRj f&wc® 

atRT I wm^®^ am^ =T<*r*fRRn a^arym 
®RjP7? I matcattma ^tatp'ai si^si 

ajtfJi amc? amr a^sre^ ana ?nwtfj mamsi carrar 
(ipt, 'SRI %r w, ®T^ sr^pr »raf^- 

'5r®ypr w^;i®t laimw am aaam 

fraffeai I Rt^pa a ni af a m aa ®aft« m awRRt 
at, ®ii5 taf&tiRi® sraRi irt Pi » ®R^aa 


aifeai^ 

sK® sia a'^tr®i5 '^ta ^tapRi yiim atswiai 
wart® ®na*fRi asitpam aftaaf®® 5 ^«e i ipsr 
arm?! w®Ta 'SRitPRi aiais^ ®Rn 

'sna ®Ttaa 'srtfpf aarf^ wa rftsifsmm 'supa 5ta 
a®!f®?i anfsim i ®rp^ 

a^ awf®?! snsi cpfsi srRpf^ fsi:^rFST W natural 
selection. f^<jiJis anw 3T?ac^ 'SfW srwsrsn «mr ft. 
an?! ^ 5T^t aisrr ®RniJ 

csim I 'Sit?! a^^®TRI ait;pr?r sTtm cwn cw^ 

®RJT “rsppi^ ^Tspsief tsfRs ®n:=R*Bt ?rw! 
m5r I 'siw^r ijei 1 sfRpfe^p ft^nsm ®TOPRr 
a^ ’Tftai®^ ®TCPr{i ^tprt ®Ry®sr w%?rRi 1 

sf'artf® csrc^ snapfe^ ftaft^ '®iw sf'W%c® 
'srftwsi « 'sfsi® sircsrar ®r®f® 1 ®t ®m 
apr ^ sff^® I fts® a?r^ snsrtf®5T car%®tT 
=WRr m'?—^'sn^ tar^ c®pf^ gr5i»r srwf®?! ?irw®m 

<>f5f?lft® ^C® VffR I 

'siR^ aiRf ®R ftps 

a<pS si®5rR m® ^r 1 1858 sf5#rRfT aiarsi 

®i?i*^ ®arji'3 5fRs«fT ®*R <rff?n 

®*Ti:^ ®'*'r5 si®wi^f snan-n ■•asgi:® cpf^i feft 
'snft^rrar^ 'signft'w?[ csksi^ i '®r'a*rf ®*ri 
' 5ife3i5t%^ smra ^'sw?! 'STTcsf ®?jrjeR ^im a^f% 

ft^3^T^ ®RP^^ SI® ^Ef Wiflir ftts 

?ppsi ftsliR® 'siRSTii I ®'R srtm 

ilPpsr <lt«f^C'3f §P®Pf « 2 fT«Tt'SfSfC®g 
ofr^a^ 5r?pj i Rift's-csiftftsf aart 

aiT^ '3 wfsT^'af?! sjcijj > 3 ^ PsiarT cSm 

a^ 9fSi[^ q[^ '^ar'Sf5f<^Ri ftft»® ^IRIT aits » 

a^ Rail ansi's 'ssimai c?iaii west atfsi^® 1 9fss'5t- 
apTm 'ssimpi '#I=TW9fc®?r t:afB®i 'srstir 
i5stS 'st^m ®tst wcsftcsTJi I ®sTm3T arw wes 
ftmst R 'srrs^^ftsi ® «i^''ft«rtp'3f?r '®wnifr su'^^fiT 
awi®^ 'siifts, I'fsrsiRi aftw « srft&snfl^i^s 
1 ^ srt^ftT 'Wp?rt«f ^®®si I ©simsTQ 

®Ri»35£5Rr St® stnaRpRi aici? ^ ^ictu ®rfsKff 
ai^aysi sfrt®t® ®*Rr sreaR ■^^aiRr ^ 
E«ym%5i=t 1 ^sTcsm ft® ®Ri*^csr?r si® 
sfm w iiacsjs ®’ts ftiwB s <frfr«rr ftcai cy g t e 8i.i ® 
vi»i#l5tsRr apic® sshripsiri sfw srfttisysi i ®Riri5Jt 
i?5t fara-sres ^®5naF sjr isipwt i aw ®*Rii5 ftw 
«tarsn ® ifir=wRi®iRi a1®aF9isi i ®Ri»ift 



34^ . War«f 38^ 


iy i t'i^ g firc^tfe .a^g^wtcsf grasjiir ^rt 
4 iran?r fFRSR 'SWcar^T’^ i 1858 np0Tt^ 

flfTJjirer l^wBfi ijsr i «rRRi 

an?i Tho origin of speciBS 

a^pi( ^jprirq'i 55r3»5c^ 's?r^Hr»fKiy$ 'arf’^lTRrr^ 
•r^^rtar^ Rr^riTt t3ip®ffr (1822-34) «fRit 

srwfcsif 5i&?r«’®3i ^c?r m iga 

^:?r=r 1863 c^r^str \5Tiifi?JT ?n 

sT’isn'srf^ ct?c»ra ni3»r41?ir arr^caR an i f%<"r 
fsrc*Rr R»rw» ii^ anjrf^cai 

'5rfegif%<ipr 5 af®f«^'a i5?r i 

^wtcaRT far^rw mcai sprer 

ftRnftarw ^ ^f?[ar i 'sraai, cnrcsr gnjut 
fe5R vm, feerar 

^rt^or srera’^ i >93iat % fesTRnSI, Rrfar 9fr?i 
cEfS ^cfecara a«rm 5«f> arcsTfsEcerai “a^rsr -s^mws 
5Tr?Ksr m arsir^ cpf^R®—'sirt^ 

capi^c^sa 3i9ti:^ I” 5f<TC^ ^^rsr 

SfUt^pejrjn t«TI®R i a’jtf?! ^^ 5^51 

ciran ^srsi ^i^^nacipm i “tff^faa 

%5faT tsna*^^ I ^ 5 ^^ ®’t?r ?>r?**T am I 

ffcw aj«rT si^r Rtf^fsTwiar 1 t»m «fw 

'SRpi^ar f^casT^wiar i ' 8 <f^ am ai^r, ^srfe^if%<TaT 

® ic^ fargsr 3!»?rtjanir a^riR froif^ 1 1882 

i^yjjtcxpf 5i«far f%iar srtai. 

<, 

an5R ?ITf%CtT?r ^ '8C5r»t 

afTtsp 5f*nfii's aimr m \ ^5^ ^5ir»Uf5mi?r vA^ 

5ii5?i ^'w arrsiT^snca *w?p^ai’ ?it«ri \ 

^%?tlf^4rCVRr ^RT .a^^ai 

I C5ir8n'5jai?t (survival of 

the fittest) apsnfS fePr apfer® ^aj i 
'®ife’^jf% ^ evolution =^JifTfB 'S\^^ 

^ar^ art apanervs c»»iaTRr ^ ajmr^ ararfaif gjRT 
^Wlfestar I 

1925 '5if%arrf»:5rw?f f%aFt"<f asimra 

®T I'a^tfaR ttov far 
—'®Rr apTa«f smv%af f^etara ?F5rTc^>ra ^rt^aia 
tPTtiaa snsfcar aiwtar jwit «r?%r, 55T mu 'srPnatst 
<5«na fi?Br m » ^ra^^am afa<5PR:«!i^ jaasffi 

Sifean si©g{ I wuniai SHRl <8 aPTCSH g-aaptaa Sfaft«T% 

wai rtr® I— >fiHia i 4 !%«[ *!i 5 f writ i waa 

wtnm ^tw fesi :i5r»ana«5a '«ia t®i^ a^twa srw 


fiic»r fsTOH 3nm aan«ifWrT »fT ®m Prcw *mrw i 
apitsnwa w ^Puft f^er art atw aw ar%pRr anew 
j?w I ijtanttw apT fawm aa afarwRww 
aaa at^, aaflwa's arwtea awa i vta 
sftc^a aia aftcar atw araa i waai taar taa 
aritar aarafww atana aiwta i f^aca 

'^laa a^snea wa aai'srcaa *saaa»a arais ismaaa 
arwat area i 

'sif^aif^g gj^iraai 

aaawt f^a aaa 'gaw catfaw ^i*a cat?? 
5#lacaa ^fwaif^RtafasftwSawPr’aacwi afaatw 
atw a*taca i 

anfaa ^aa aaa aaP-^—-wrcaa 

tana *rw aaSmar 1^ at wr^ ata 200 a?a 
'atta ^ataa ^Imaa atarar aata ar^caw witaa 
'i^tat’^a atwara aspa wt^Sr at i ^pwat amew 
atfa gc*rt ca^t© aaa '®tca afa 'araai. afa%w 
ta'grcw arawta wta caaa atati? emta aw^f 
at 1 afa^ a^^y ^saa faa ^ i wta atfaaa^a W'a^ 

- cacaa 'ata^tca wtaf^a ataa'sea i -a aa»a 
attainwata aaw at^^, attcai ^r^ytt 

atat art?cw ataw asrra aac^g Efatfw cam 

aw I af«i#caa atat f?a ama i 
afaw ewr*^ «a^ aa awar vs csttJ? attc^faat a^aa 
arga caTcaa 'stfwwaa caca* afw a^a a^cac^ i 

aPi^ afe atwa ^«ara aia artcatew wr^- 
^caa cwwa ^catPpcsia lam asi i wt atwicaa aaaa 
wt^ ^mt^w taca ataa faca ac^ 'gaa aga ^Pwa 
v^aa I vsacanat caca aatata at«ft—wfSa cam* 
i^lSeiwa afecaa v^asra*^ 5?a i ca aa ar'^alta 
atwtcaa a*taa at faca ^Pwa caca* a*taa 
a»aa—wtcaa aaewT'^ft?!^ aa a>?^ i wiar arjrfw 
af^ avyew e^w aiaa, amt ataca wta araai 
acati^a Pea i wtat sFaa facarcaa .aca araam^ 
cacw ata^T i cwtita aw aaa 804 caca li»aa 
Plata afea ffetft, aiawt iiaa stf^la i 

60 ca# a?a atca ^srta at cafkwtl^a 
ama catww a^ smaa srgw Praia acSflpsr t ta 
fiaaSwwwa #a aw ti^-carai^fe—ata ^?taT*a 
aaw aia ca wt 40-50 satfll anja acaata aata 
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fswftr^T^ '8 srcsRi' ^nfar^m i 

•> A 

a»5T(^f^»Ri «imm sitPT?i srflt^'sw?! w'Sir 
fpfC5r iffrtFfg ^^rfwr?r cfrc^rt? ® 

5^?r I iicxTH f=r^ ^^’f- 

c^glgOT wfc^ SF’J*! ^ 

sTTsr 'sm sf^c^?j »f^?ra' sp3if3r?PT!:*f 

!:*w’m f%i5T, ^'sjTf?!?! iJT’f c^rrac? i 

>a^ ^jcBf '3if<i is^ sfri^ awife 

5riT9ft£i& ’TT:? I sft=f^csr?i c»r:3? 

tsrt^ §':^Erii aT«(t?i ^?r«f sittci?—^i^»f 
t«ic^ 35 'siTtsrs TiTTtira — 

^Tt^TpEmm ES c^TJTOtsfii E^i:»3r 'E^kE^Ejr 

'srf^'ff <ii'35ii I '$n«f^ 

35?T t’^&csncwil5i5iR^ 1 ®®5?rc<T?t ^tii 

5nTr'®?f w Rpf i^tS ai«?t va^RQ r^tu 
®TCFt?r E35n^l%g ^?*ftr?r^f§f?r E?in^'f^C5P^m 

E^cet?! ESf^^rtC'^T CSfC5fv3 E5tW?I C=^ a«fJT 5I^»f 

r3c»i 5n?T I !%f ^i 3^, 

3r#h9ca ■pff^ec'jj 3?:5i 5i?»fa?n^gT ?['^T?r 1 

ateftw^r 5T^t'S?ttccr « 'sfst csrrg* 

j?TO I ^E^T-ata^csnr mE^csf 

285000000 C5fr:?^ 235000000 :^5?r 'stnsraf 
^t^'f^5j5<rT5Ri:sf ;^?f?m?r 1 sfti^fnetr mat atE? 

E5i%cESfit facatf^Es ca aca a^aata 
Esf^ a»aiiTa 1 

cacatcwita* at aai-atasicaa atn 22’5 

Jsfpip 13’5 c^ifl ai?a ’snca 1 iiaca Em^cataa 
'stravs E^a^asa at^aiai St^iawitaam atata 'snfa'sia 
8 farata astcw 1 EsttESfr^pa ®taf-«rta ^'^[asa 
«if^atf^rstm '^t'$^ a'Tt'S>Ta»a a^a aEftE^a® laaia 
a^ata %f 1 EFt^taracaa a® 'sfae 

t^fa® EartE^ a#^caa Esrra iia# *naT fecarroiasta 
EiaiaaT vsas-a aror 50 ta ESE^caa 
catisgrat^ata a#?a'8 ^tataa arfa*m 1 aE?aat^ 
p’^carat^am, »iat tn^aaitaa, tatcStcaatfeaa 
WEsla '?9rEEa es ^faEsai^a, caf^Esat^ata a^ 
a^a .a^ faca aatana aaca* ® 
8ttaa^ aaa Egcaf^a 1 

ceaTTsarfSa i?a attE^a caita* arata aaa 
^a I aaisnaacaa Esracacaa Esrtf^scSfaw-Jia 
"^ai-a rara* cwr am ^aat caa a^a ® Esita;^ 


afaraE^fea ^ata 1 

aai sfta aiaa ta^aa a#f?i:aa facaia’Q aa^fS 
fasRwa a©ar 1 Ejm ^ atEsai 

a^w^am 1 faaia sTf^ atE^ caa as ^ 

:aa—Esracaa a^a ^%t, a^a ^Emrfa asma*f5 
am aE^f^ 1 

fa'‘fia a^aaiaa aca ^aat^ faPm® araiaral 
snam EsttfaEsrcaa aEStaai a^a ffea 1 es^ 13*5 caca* 
18 tastlf am?i EiBfTcaa aacaa f^f c5Ttar§ 
’®atatal ata EatE^a* aEs arata Esttaf^a 

aiEsar cacw Esr^amcaa amtatPr 1 aca >aaT 
E 5 T%atataa Esta amt f^ 1 a^taa acaa spa 
facarcaa a^ca Esaiarat ai^ffa igsafa^m aEsa 
??cat? I facaREsn^a* at aatamam Esn^® ua 
^aiat^aa arwE? 1 caacaa aaa at <miE?f 
t^a ata ^tESrca^a faEjttaa aES 1 a'Sta « ^Est 
vsaaES f%a Eat^ia 1 atacaa aa 

arcw aic^ atf^ca caEj^ES 1 csram ^a* Ptasr^ ati^ 
'srifa'^ra. atma fspcatEsega atta Esrfefi^^ i^^rt 

I 5ia 12 ® »ffar Earafaasaaia af^a, caarcE?. 
Esraa^ es faE?ta, aw, fa?^ tErntfa^.E® afaaf^ am 
ascac^ I 

E^ar^a a5rt%aTt% e® Wa ar^imicr^ 

at'^t E^a^E$a a*afaaat»r Esi{%atf%a atam iEsta 
aamcaa la aratEsa ac&c^ 'sjiafaa' faTCa ESta 
aar acEBC? 1 ESffegifVsj ata >3^ 
atatESwa fafaE? camicaia vitata spta a^Eafaaria 
asa 1 

staia^ E^amciia ^pfla atfe;^ ai^cStCESfa 
EstiaEsat aE^aa (aw Estuaieat amt cat's 
atca I aacma a^ ^qor EaiitatraaTa atamfas 
asca ar^CESfa awa a^ar—aics carttaa aa'ta 
csEsa faca ana a:^CE 5 f acE® calces atca 1 >3^ 
ana caa faai®, ac®a aa ero EStcaa ^a* stcaa 
ca^ aca^ Ei^aa ■g'jt ac© 1 ataf&asE aieiEi-a arw 
a^ cana aaant aa 1 ataara atmcai Esrat 
Estfaata Esntcatfaat caa a^ca caa 1 fiFtsr E^airn 
aiefta cEaata ca aa EQcfe at 1 araa aca Eaaaas 
Estneatf^t aE^ca E^acac^ E^aaatsra ^e^ ®tfaata 1 

«aaa at«fta at^cSrcE^a EsataE^at ^faata as 
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34§ 

^ fiw* ?iryn?ifS(^ «TiiK5if?r' 'sir^isr s??i i 

^Ri?n ?iWRr ^Tcsf 'S^ wm sit?ptsi\3 

9KW ^3^1 =151 I 5in'»TfB' 'SfleT ^R’snf=I5n?l 
'simt?! =n^trc>;s=i 5 t#=i ^rg c?rc'? 

5K5I ’lier (srg =fT^c|KW=l fpfRT 

:?5i I ?r5rt5ii:=T srsf csicg* merg git«7i3:® vS^ f^rg^^r 
isgtra sfj5it'®=r—^'Bfnr sn^ig '^sieg sni^ 

>a^ ateltg gFTi^csT ^jjarafg® 

J?C5l an5I I 5?#5[C«RI cgiSTtB ^®^rg qTt&R'W=5 

sifl 5<5 ?to£=(? sir5rT'3f=i ini«n f^fsi 

gimf^®5r ^rgyrg i gn^ief sr^c^ra fec’sra 35f«f tsregr 
^<5fg5n tgjgTOT fecsrg src^fg 3T^5t 

IK'S atRi I ^fggs 'smf^'S ^ 'sr^ sn 

ffgeffll =I5r. 'ST^ '5T 5pe(T 'SITg'Kg ag* aTl»I 
fsTi:5i ignts? gKg»nfggng «n5i =tt i gpwg 

^<^ta '8 csrcgs tgisiig mg gsgrfgf»f®® 

^<%fg'a at4\'sfsfc^ cmcg a'prg afgg^ i 
^^g* 'sntP^'s 'jsnm g^fSR 'a gjf^g ■gcsig 3 ict 
sr^giag >agpgm g^g'rg (gcg tgfgig gtg—ii^ 
gf^g'igcgs g?ft ^ tiFtgrgg i atg^ « 'asr®^ 'sriiy- 
arg^pfg's .ag^g* gfjfg'rg %g i5^g» 'smf^TOFg 
^nmcgj gng'ssrr ®na g'gc's ?fg i 

®w^«g w=nat^cag ai'sg sra ntcgg g«- 

5 f^mtgg skii' ^fggr wta gsgrs artg i ggg? 
^=naigtg gw»T5 ^^fgg? g»gc® ^ gca 'sirsnar 
gagr^^t eiKg», wt'?t amgr g*f3rg ^gragr ®Ttiag 

gftwM aagrg i 

a^ caRgs tgrgft arcg aT«ftwg ^ffggmft 
ag* ypj gtat atgRera mg Egf^ai 'S afgg'sg igan 
5iRg ags amfe wtg^ 'sigy amfmu i 'sif^jf^g 
ingtg ijfS ^gg^^ amfeg a^ afgg^ gcaps^ jg'^ 
gcg gcg i 

gt^g catfiscg aiatg gwr eg ginf«8g1® bsfir 
gg—megs ^smfSScggr ggr gg i g| : j : cgg gegg 

aggtg 'smf'Stggt 'snatm g^Ri fgcg m g i ge g g 

«> 

geg gt f^i^gr gfeteg 'sigj amfeg geg m gg i 
PnaT'afIg gtg fgf^gr ^iig i eg gnif« 8 cggt 
gg^ geg ^ fg^ror g*eg m g"tegg ge's 355 1 
'sinf^gfisg fgeagg « mg fgflpgt eaegv a'snfgeag 
gwrr^g gfgwfem 'sifegrtgg aigm f^ag ipgt 
gig« agspg a#wtg ai%aegg glBg eaiflg 


[ 38g^ g4, a*rg g^git 

'agg aiyg a'^iRy eaeg= agif^e'S ^meg 'siiRiwg aHi- 
gfmsgg mg atgsg eggg at^gi gtg—fgg»e g*a'^ 
amfeg egaig a^jegg 'gw'sg afgg'ag® ggi ai;'? i 

1965 gs^Tc^ aRg® ^ eaiesig 'aifag amfe 
ggt gigg ^mifag ^egicinfgg agarg^g ata ^mrfa 
fgcg fg«R aegaat gg 1 aeggatg g^a atgig 
eg gitfaa a'^ifeg euro's feaietnfgegg eg 
eaam^iff a'va 'sneg mg grmga 'a^afl? e^gg gg 
^ fgti '5i?at§ casfte'sea ega atgg%'S gg 1 
aigg © ag# fgeag 'snfaa agg^g a'gif^ egmg 
gijtt^gi ginf^ © 'snagn ageetg ggfl5 'aaig fgfei 
agestg e'sta® mg'sar ggt ae*? 1 %aie8nf^g 
mg'seajg atggia eaea gRaig gg 
gigg eaeg* ataegg s'gfggna aig aiei? sit's eg*ifl5 
ggeg a©g gegeg 1 

gg 'Ertgroa'#!^ sn^ cg^ieg e^g^ esnfl^ 

gi^efeteaaa fa gegeg—gi 105(S 'ayif^gi 'aiifa© 

amag gaf®& 1 fg^a amfeg c^iegg a^ ' 51 * 3 , 
< 

fgeaga ggi ae'peg eg tggia gigg © ataegg eaeg 
a^ 'a^e's ag# 'Einfacgt 'smfge© mg'sai 'sneg 1 
ai ac gg aca ggi©ig», taiaig, cg^tg ag 
' ^ ge g tea g ai^Sicaag fire's 'smfgegi 'anfaemi 
agea ggig*ea srrg 10, 21 ag< 40 ggeag atsf'm 
eaai gig 1 

g^tpBig faeg fgeaga aaa fg'snegg ag»tB 
^aegraj aw 1 ag aigitgi caat caeg ae'? 
70 ggcg agfS gmfaeai 'smfa© ageag afggsa 
a©g I aeaeg* fame© 'mai gig gigg eana 
srsfifeg mat 'srai a'mfm's giamlg's gege? 1 ai? 
acggaig iFca gai gig 250 cgiif® ggg 'snea^ 
gnellggi eaeg* ^'s '^aegiregg gf»t 'sng© gegeg 1 
eai?e»n egiiH ggg ©nea aeg gg t5f©g © 2 iT<^ag 
« 3 PWg fgsT '5i%g, ©ng 100 rm® ggg 'snea 
ea?Fa©^g © ea^^snaf ag»^ srenf® eaeg* 
f CT'gg geg ae^ 1 

'5 ? f gie»a g afaerafSi arflig mar e^^egi g's^ 
©naieag gie's aeaeg—'srt^gif^g ©rtSa afaFSi'S 
'S'si? ggaiag geg 1 g^na m^giag sn<^Nrt 
e^ g« gg, '5rf©gT% g*gg© arjg gtgg© a^mif^ 
scaeg 'aggi ©if^gif© m?it g*gegT fiii g'jp sr'snf® 
gf^'s sf^ 'jg eaiggiem grgi es^B^g ae*fi (trl^l 
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and error) 1^ ftrpsic? >a7r^ 

snrs ’iTC^ 'siK^ i 

f5p 3p«i:ra ii»'srf5pinc»Rr ^rran?! srm^ f^rar ?rc?rr5 ? 

i^r?r 

f5rt»3PRict f ^t^cqt^iRRr f^ic’ra 

awsi :qrRroT tifm'® ^-SfR ;grC3iq 1 

vii^r2i4 'S a5?ifera>p«r 

•TTfSf^ ?l^'sn:sjs sr^'SIR ;ErT5Rs 

jjsr —ms aPR sitStw lanflrsf ^isrt 

srTC55 RI '51:^ 

^STRstRR '5RaT'5 131 5R STf^h:^ SP^R 

^3rc5 1 '®=iTaT5tctT?r «a^ft *Tr«fT sn^rg 
i?^!mffT ^a?r^'si 3rn:»T?i ^tWiief 

^TiR gft^ilS 3r5lT ^?I 1 "SIW S?3r 5l^P 31^ 

^ST slciM^ I '!5«fJRrt?r 

w Tat5T ^ ^fiF?n?r ^ir^ arsfra?! ^»rs 
Siyf?! aT?r^ i 'sirper 

#3rrR ^rar^T ^ 17*5 ersp 3r5c?T?i 

aT^SI I ^iS lT%er ^ifSRsR ^&IC51ff^Sr?PT3T 

3iRi^ t3i ^^t3n»3i 3PC?iJT m 3 t?cst '^^r- 

wss ®rs*ra « ^tctr 'sft^n^^i's atsm rcse i 
^ 20 3i^?f 'Risrir i 5 <aw 

'sntsRfR '^R fac3i^Ri^Tat5f « >a^ f%R^- 

c^am 3rR^ csic^ '5t:pr?r ^^{fSR 

c»T«n 1000 si^ C3ff«gf5}©R, £3n^tR 

3iRP5?[ 1500 « 3fm 3rt sfflisn?! ^nir 500 i 

*> 

facaRnircaiTat^i ^ir:^ ■3ICJT 3^31 af^3fR f^rcir sm 
^ ^Sfter '33^31 ^R3I 1 '3BrT'SJ=R 

3it:?[^ I t'srfii 35RC'5 aR® 3 ptc5r « arsTRs 

^a»is \ 

v9prm, 33 ^^RTCa ^R'S 3it^R3f 

csR^—iicpf^ 3Rn 3^ Rtc^n t^i'an'QR 
9ftrerqf3T5r i ^aciR igtsR ^jsrr^Ffg© ra-sq 
5inaT3TCtR CFR £=T^«fI « RMt I CSFI^maiiq 

Rt3i gfTRT sn« 3IR^ 3^^»3I CSfRT RWt 5IT3I 
^gtpR “Tt^rt C3rsr wmwTR t'sfli sjratJE i a^it 
'33SJR « ft^FtRR ^ ^a-Rf Rt«f Cail I 

Pi^nR, ^ am fijer ^si'kt® i 
ca»i'iiTRJT=rc5R ^iCTE f^RireRsnsT ^ir^ af^sRtf^'SR 
RR pR^r f^« ^RC? I 

35RaR^ a^ a'SfTfe ^%3i|5 -sir^^ ^t^c?R 


^«spic0 32711^'® I 'asrt^pRs ^jrttiRi? 

^*T»f?i i 3nm 3^n;5TT Rr<csrr^^3rT:i 

i^TlPt R rti^T R«(t3r ^^R 3}R^ srSfTPPR* 
3H5$ fSH Rsjrr RR^ R RR 3Slf®RI%sI PjpTR 
3r53iR 5R 311 : 5 : 51 ^ am sr^Tf^'g^ i 335 R 

nsr%'3PFT sTRsf^ 33gn^«r isf^'sf 1 alw^iaifR 
:5^p3R siv^m a'gTRj 3iRw-a ^ncat ^ i 

t'^5c?rTi:*R :!3r^ ’s^a 'JsnRt c^rRf 'srppcsi'gfsf 
R'SfTR 3gf3i*fR 3gfR 55r«rT^R 311 ^^ m3i\gt ^rrpft 1 
a^ m3iEjR Rg^Ter cstrs f%gTf^ R? 

aTR I CTTRSfm « af%^3ricpR srs 
3^ef 3!rw ^ 3i?Fg pRPtsf men rrj a^3i 
RTstr at3i 1 mm « w R3yn?w 

335rTC5 3?rR ^RTc^n'C’R 3fm 2jt33it am^ 

^ ^R RlW 5|1R I 

3|P*I3It?I 3)RR I5{sr%3gr ^1^- 

^fsi^ fe 3 ^R Sfc? ^C '5 R 5 I I Sftfec^ 'SflRpra 
a«f^ C^ 3 I SI©R — 3 K 5 | 5 ?t«f: 3 rf^<I?r 

'BiTfifRST a^ppft sH'aW'S fsrf&s = 151 1 

ms mB a#aPR 3ra rr*^ mat « 

^ at?R § 35 ^ at3?n 3rR 1 R3isr 

'2snr3if?RSR ^Tfpf3i 35R3!^iiR?r O aja<T. sgsRR'S 
B ^ 5 rt AB group r^ i 3 itR?j siring* 

^RTia<T 3n^ ?iij-t5j I ^fpf- 

al5rt O 33 A a^ca^ 33 ^ 5 , b 
1 '3i« 3qi M 33 N a/<R 3n:4n 

M 33CIR 3TC*fI a^cT, N 3BK^ ;^3I ’$nC3lfw3FR 
3JsnP!3j 3^'5t3rR5 M a^a 3g^3f 33 n r^ i 

sf'SR 70 w=T 31135 ::?^ ?jg? 0 ajaii, 
26 3^R?r A 33 3IR 5 3^!:vR B a^caar 1 amatc®? 
'^jpT^aytir a^ l^:ma aaTa»t3i 60. 25 33 

15 3^=R I attfRa'® B aja?i a^saRT 
^laiRTia?! ^jjSf^m rr* ar'gc's 3 ijjj aPf^im 

40 35tcs3, ifT3?t5i 1 ac«?i a^a Rca* wtpR 
Ppf^^ af^p?i ai3?n 3 ir i a^3i ® 

uRtaa a^sRs t3n«a«im ^cWRia 35ife3nca5f sFc^r 
3itsi 3 ^ oratR B aj:a?t ?r^ 'siTPf’i ?rc^ 35T?ca f3iR 
RR i io3rfq ®'33?n^5t laRs B a^c«R 
'STR^llRTRi afea aP^sr tsic^a* A a^ca?! ?t^ 3^arR 
ca«n;;3^arR 'sritaa 3iRca^ ac^ mm at^ 1 

^5rt%5Tl%9 

''5nPf3i 3iRa ca aRjf^ Pwer faca 
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'3fTSI '3 fwm 


51^1^ ®ii'® 

aiTHTJ^ I Xf*i 'srrcst 'SfVT3T?!^T ^51'5 

va^PRPtfgo fl^r :rT—f^snsi ijs'® f^j^csrTsfy 
5W I ijjg ^3^ 'Wi=?i*T ypsig ^iT?H(n w srm 
35 rgytSc^ ^ f^St t^sm*»TC3? j^srt m i 

'srrtsrg *f®cgsg csfi^^i 50 ^rg 

sro p[t»rt g^tg arg 300 c^TfSro i 

C'5T tgf^ sfc® ags gtgg tgps i 

ysT^fOT '5ife-gjf%g ^ 3?cg m fg»eg^ ffe^rg 

gggg I 1799 igsIsTr^ 'snisrgcsrg '®fggT9ie?t 
fgprf^ j^csi'S awg ■srrgg 5r:jfr'>sf larg^feg p 
1947 t5iigs 1953 gjg g^cg gmi 
g^gsgi 'stg gT^ret's ‘=jtg^g wg^^^FT g'^g^gr 

11 cgjOTi? I .2^ gggn fgw gif%gj%gttgg 

gun spm FStg^^gg tafe gitg mg ysRP^g 1958 
.«j(^TC^ The problem of world population 
g^c^ gwcsjg “'sfg’=sftf®g gig gigg '^fgg;:^ gsgro 
gigi g'fgi gt'Sftg ggcgg gg gigigg grargig ^iggr 
diggers ai^ycgsg i»ngig ’grg gtgscg gi i” vsrg 
gnig§ gmirstg ag^t gcg ^^stg i '5«ig gigfHg? 
argt gttgyg agrg ^gsy^g gtg m^Rg i ggen « 
c'55i '$'5fRW fggigg gtg gtcg i ^^jgfging cgiiggtg 
wii!J »f%« ^agsfgg ^fgcg grcg, g^tgg >awg 


[ 38i!pt g^ ggg trrtgn 

m^Tg'S grgigs sra i ^gg girtgugg gg'^gigg 
^511^ gnc^sg ^gg fg^ grgciy tjw ? '^gg f5p 
g^grg s^sriw « ggt^ gyggr ^agg^g gig^g ? 

fgnastgigr gmy ^grgt? 'sfggic'gg gfgr c^cg 
»f!%g giyg ^^cgg wcg ecsii^g i ggcm grTgr 
gT'Sfgs eg ®«“egg gwtg ai^sgt tge^ 'St fg^g 
g^gt’sfg'sffg® g(% i afg^ merg <51^ gt^egrt^ 
gi?g -a^ afimg wgiegg gr e gg^gr tgstfS 
g?g gtg gf% egtate® ateg i ^igrcgg calg 
atg 500 cgjt® g^g gnea ^giw—afg^^s 

gfegrg gigcgg grrfgm ^^ig cg^ ^ccre ag«^ 
g^ «iRa gg i fg^srg af^ ggarig ggiarg 

g^c® areg, ca^ facg ^flg arai S^fg gpcg 

apggg'aig wg^a^feeg^ grffeeg grac'jj's ateg i 
asgfggrR»rg grgtg gfegtg gigg afg^ir 
'srtg gasfgg fgc5^ 'wfeg g'sng grac's argeg ? 
gr%g!%gicag fwr m spgfggnm grgtg '$rei#rg 
estegs ^gegg g^^arg aategg fgg^g i ^ 
'sitg '3 gfearg '^g fgs ^fgajc®' at^gg 

fggf« gflea 'gtg srtgaig gacg ? t?,ws gslt- 
a^a eaegs ca^ fggmgg g'srg atgr gsag '$trg^ 
??eg atig ^r cg*^ gac® attg ar i 


^-a y f«?g wm^wi 

'ar^FSf (iim* 


at^gs ^^eggt aiafagr S'^g cagai J^car ^g 
a^^rf^g agiJjatg®! g'Sria grat i at eagaigt 
gttfa gj^gt ftateg ^t?<tg « ■'isttgrcag gjg^r ag 
^gt gseg ateg i ar^f^g* f^igca cgigi^g ag ^gt 
ret^i « TOR'Sftg a^aea «ng« i ^tt ai^ 

ftareg g^-a'^ja'S a*a^if|g gteags ’^g »ag? vsaa 
^ Ki‘^t'5'® fgfi'a a'^rfeg aegt's araj-a?aca 
grtgst i Rfs t^psft f^attg eg^ga grtaata ggt^ 
arg^ca awrrsg faf^^ s^tg at'sgt gi^'S' grrg 
Para'S afe area at i cat giRreat '^ggargeag 
© a'^rf^s a^gweag 'srai'sa ^atg ^eai 'atgtg^g i 
ar^rf^gy vs-igarai g'^rg grarg 'start a'snf^a'?? 


grrarg^r arg^fegy fageat giafgi?tg—g^rga egna'S 

awfeg f^'a J^eg at'sgrg afgara i^ear graj-a<ga 

<• 

f^a ^'sgt '3 atafgg* ^a '3 'i^g'sfae^ l^aag a&t i 

arat 'Sfae'jr s arngita 'art'® a'srtfe a<«ntg 
a'sgrgi agg '^teag'S egal awtf^g a%fgfgg grpg 
I ^'^g'®rf%grgrrea (Paleozoic era) 
>at g5t&ezr<^l a^%g arar afgg'®ea Pte'^egr 
(Bfeg egeae^ 'Wf^agr's at'^g'llg arar grfecai'^a 
fggi^eag araiea afgglae'fet arg ag ggreag gr^erst 
fapsegr afggjr® greg faeg i ^it gtfeearwggt 
>agrfB 'Btregaa's fw ^car gnargw i ^-a'5t»sfg 


♦ fg-3/i6i, gsqnal, a«f%T 
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^?ilf»Bf^ t^ffeisRi 5(1151 'j^t^'afii <f'*jt%'s ^ 
f^f&sf's a®fiR5st®\B(R5r i '5«iTf^ 

^i:5R!# 5rt*jT?fef f^Rsr 

^ C51C'3F I 

<ag> s ^ ^5rre?rci9r$ wrs?wn 

f3I9fFf ^'Sr'3J^ 

15OTT sr?r% I Sf»sn 5!5f^< ;?(t cvRsit spfe^ 

«r?R-^ csfra j?fer<?. ciTfsFra Pt?r 511511 a'3ft*tf^ 
t'5T sfT?r I '35rT?r, 'snsi >a^ 

erssrj ^cer cpf^fi str^ <51151 sfRt|^ *(n^t 
lat^FT c*rw^ <#1§ aT*rtatf*f tsf®R51 <t 

'^c®^T f^Tc^ arf^ciT t^^Si \ 

^t5<?rsisf^ <5iRf<s @atra r»i un^aiiwR^ 

#tf ^sir^ra^jrt i gji^ :gT ^iRt^ ®fR^ 

5rra cam (Red pumpkin beetle), caa 
isfR^^r i;5jt=fl tata^T, a:?r< fa-f f%f ■sia's (Moth) 
retina <air?r fafii'® i^tci ■srai^ ^15- ’sitfSi's ac® 
5im I ^1$ catan (Potato cut worm) 

^na a*<^rer« f^aca?r "sns^ 

'sfti:?! ^ asRi (Thanatosis) f^i»p5T s?C 5 f 

au? aiR^ faaa ^isRicaiT 'sf^n 1 

515151 <5iraT?[ fa5iaa's '${ias5isii^^ 

(aa*^ i5aT?r ce^^r 1 fesi 
aarantsr >aa^*f?RJra: ran^r cat^i am^ 

"flaw taa I >a^ asii&t?tfa^w 

(Sphinx caterpillar) 1 aR?<i ai®w ?isR?i?r aua 
a^lcfRi ?r? fafsR?! <?iTara'3 faaca?r ^a^a^i 
;2<Ti iSai?l5i ®aaca 'Sii a^Ri a^i?i?f 
^snta ^RT f5pR?r?r t^?Rsw 51^ ?Ra 

gf^a aR?r I 

^fe'5 ^raia, careias vsa^ a5r;^(f^ a^c?ra 
®a?r ^a#=iT 'sntca* ?rTaT<a «rt<5ra^W 

'siTRiaa^ a^tif® 1 laa aR^ a’fR^?!' 

fe^Rf ^'^•a a^c?: 1515151 ®Ra?r 'sit^a a^i?! 

a^ :g^ai^ ^Ra^i ^5iTia?r 

apRi I ^?ra a^af® caar 5n?r aro: c5iRiiTc;:if 
caiaa?! c^ca 1 ca^rwt at aR^ waat at5i^ 
cprat^ ar^ a*iRi5a at 'Sf^Ri asRfea < 3 * 1 ^ 5n5n 1 
a^ awr ^srsi ai^ei ai's^n israt cataa?! simt 5rar 
«5TWC5RI isita Prc5r arai (^rr^si) 


sn^mR'S?! aa 1 a^ atsiRT asp snra 
anas wsr 'JsiRr wai arsfB faca laa 

^ C 5 iaT iatafT?ii| aaps?! atw aasfB mB 
'srm f^csr (Retreat hole) 1 at®?n^ 

aaRi lajpi's faaia^i <2511^151 at®?!! atui^ laat tata^t 
05 ^ ^ ' 5 iT 2 r?i fIcTO fSrataa 'sr^ sRaa 

a^R! I a^'?! atfBi^s ^51^ a^Ri ^na :gi?ii ^<^ri 
catana (Mole cricket) aRiri asiT 5 i 5 iT aa^a^ 1 

fatBsr aa^sraaa fqataa ^nra Ji5f% apgt <5115151 
laac® ai^ srsrtafe acsf^ artf^<st (Psychidae) 
iaR»^’ia ^^5 I at a^®! a<sfif%aw '®Ra atc^a 
at< 5 ia <5i?»i I at< 5 ia carBt at c§iB »naT?i 
ac?it<sfaa' 3 i < 5 i<a la^B f^?i ataa ^isit faca <51 
fafa®B a^afsi^ <fc^ iia# caiersp (Case) 
aRa aa? fe<$RT aatRia a^K»r|<gf 
aRFf ara aaBit aRa 1 at^ar catsta# 

f^Rit aat E^i-i2Fat, ai®?n—aa a^i^sit a^ra atra^ 1 
aaraw ^aitr atca^ ai awa ara, fat»fa 5Pia 
afa aR^ ait® a:aa faeaa cars 1 

wrfiFHP 9f^ 

aaf^Rpf 5191115 aRia ^sitrai^ ^sii^rwg < 5 iiat 

lataRT cataiRai caa f%f? 9 isf <st^ 915 elegies® 
5 i*R^ wat 5115 aiat 1 fai^^a aca aiiara 
catait < 5 iRaa 5115 1 '®ii<a 5 t^ qyj:^ siiR^r | 

< 5 tsft^ a '5 i<sfi 5 a'jRa® <21110^ w caaa® ?ij% 3^ ^ 
<31 caiart sna 1 aBi a^a ^15:5 acaa ^fsias 
a^Raa agijna 'Srai 1 wfaai a^icaa at afRaa 
afertaacaa at '^b'si aata =^ri aai aaiaa ga©s5 
® afaa« at wtaaai (Sclerite) 1 >at 

<gif^?r aB<5ia ^a arasna caat ata Pialfiran 
cap’fla f^f a<5fifea aialiaa acai 1 isiai aiata 
&n*Bt a^a ® »f'$ ^f%ai faca ^i^snaRaa ff;Haa 
atafaai ®(Ra a^ aiRi atia ^atcaa faata^ia 
'sfai I c^aat fa^fsiaita ^a ^<5 ® a'I'S' a^cai 

awaa aiRsf 5 ftfsR 5 cai 5 i 5 i ■©r^ 'jsRaa 'sit'^g^ta 
w^iai aiRi tpt f^aiaa ■sitawr ana at 1 at^'^t 
aitcBa (Order Dermaptera) a#5 at?a 5 )faaiJafawB 
^RTi aalRra laa ac® ^®t»Fta a<s( <5r?»ffB 1 aa 
5iti^i5n »at '5ii5Paaa5t#tc<ii aia aicaa faca* 
511? i;5ir5t f5ft5 faataa 1 

5rwT ® sitc^ aap® facaa cam?! 
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sift^ rfw '® Knc»(m am w'in i 

^c*m »ratai?r ?r< :^iwr^r ?r?mii 

fsfm 'sni^sief^lfm ^5SF?f aTE?T, C^STSfj^ 

*9C»=m *1%?!^ ift^i « mtc^m ^r=i ®rtB5T*f=i 

'JHT’jmwTfl i 

t^fc^ «n^ c?i»f %?r ’iiT*ii i 

Pra vB^ :S[f5i*fi^=i^ '3 f5fi'^5i c^TrsfRT ^c? ’n*?t?r 
csren sn5r m vs^ ^®^?r 

af^?im I 

: 3T5rmf%ep *nfiT^ 

^1%';?^ sr^c^mi? i c^mf% 
\3 pjtur^m 5ct RFi^tirm ^5mT?r '5[f%^5f^® ?mc^T 
*iff^c® arm i aftfi?i«f^n:?r ^ai^'aflr^ 
??t§-a^«sf?r ?iT5iT?rf^ aaTm'?r ap^c^rr '3ftm?rw?r 
f5?PT»f?r I 'arsf'f<5L rm arm 
^c&, af^aisim 'awaf^g ^3TT?rfimy aata' 
i?mt “f5m” (Venom) i mi? 

sit' a^tmn a^ma ilia's '^rat, rsFia^ at sn-ag 
3pm asF?r a^m '?t^?r faafear aisTr® 

arm i 

^ci5^ a#tRm f^f^ srfifns 
artsp I faa ar^?^ asrf^ fSrfa®^ 
mnta^T aim 3?c® arm (Endogenous) mar 
arai at afataa isriar siaa a^m w mma a^siP^Nma 
(Sequestration) a^afeiis afeis af^iir ^ arm 
(Exogenous) 

isna® <a^ aacaa aramf^ aara' maa^sra 

?PTC'Sf ai5^pi5 ^ I aara''ata'3 a(^ 

ama, isi^ ®r *ra»a aatm faat^ar ai a^m ass* 
l^^caa aac'Sr ajaar'5 aa i -acaarn* aar mi's 
arm faam aara' (Repallants) i vsi^t'^r srwrfea 
armtat aaanaa araara am laara war's araraf^ 
aarw'a f^saaa mar am \ vS'sfa araraawria 
a^J^t-^a (5’^a^ ( Alarm pheromone ) ana 
afiifew I 

a n ar a i y m faiaa araatma's aanaiwa mar am 
c^arfiE >9at faa^fSraa asfgw (Order Hymenop- 
tera) latwa srwrf® at car^w i «a^ aisfa 
aai^ a?n®a St ’i^fra St maa catacam «ratm 
t^raiaa igRt sraia frmwp (Ovipositor) fam 


f^a [ 38®a a^, a«ra atan 

laracam aftm fta snaa a*Rna airfft at ataSrw- 
wtia imm* waa a*m ma i catatf? at 
lamnrra cmi fawartaai cama aa* ato f^- 
arnnaa war*? amwrw m i ta^ftfetam law amtca 
3masr^ fijatia ^w am wtma igalS^ ^rw i 
ati'sa aratiai aam »r#tm bpw am amr 
faa mm cm aftma caa ‘ ana 'sraf%w faa af^ 
caia^ I 's’mtcatam faafa»iita anaa* warn 
's’mt at mtim faiaa a^R a^f^ war am ana* 
maa, m anaa aWtS (Pest) ‘‘wtw 'wrtt cara*t”a 
(Eterusia Spp.) mta«fw fwism sprat ^frtta aw i 
^a wsfwna ana* ^ ^ra aa ana* a^tma 
faa ca*rm i faacm wrwtaatir ca*mfa;^w faa 
canaa arm PrPra f^ga aw war aa i aspa 
a^tm fmai? mta ama am cwcw ara 's 
faaflpat aa*r*r ana i 

wrawsrt ar a^caram faa*a aw wranaa 

ifta^ afaf^ i wcaa* ^cfe >a^ f^a a^^a aww^ 

fasa^ ^ ana* afasaa* a*5rr af^ caia* waar wr 

waara cam* snmtwacana fa«fw im i 

ca^ ani?a aaw cam cara*na* (Citrus dog) 

wrawna awr a*aca caar arm ca faaap‘r^a*ra 

wnm atat (s acipr a^cara'^a caca* ^a<^ cararat 

atcaa Y-^aa aw w^a ca%a aca ^acw ana* «aa? 

wt caca* '^ij faa*a a»a fa^fw acw ana* i caa- 

at^ta (Hoemolymph) mca at ca>^ atcaaecm 

aranar a^caa fwwa caca* faa*a af^ (Repug- 

natorial gland) ’®f^©ca m^ca .aca arwna faa*a 

aara' catFcm a»feT® wmtm a'tc&'s caat am i 
< 

tMasi carrms wtama fssH am facw caat ana 
vm acw Sataa* ^ mfaca aca fima mfafm^ 
at^ma faca* aa a*m a'tf^a ac^ '®rta caa wtcaa 
siaataica a*i^t ^i?caa aw f^a caaracw aacw 
w'^aa I <a^ £a^ ^ cma*r'8fa cafaa sraatawi? 
ana* m asp fawtrpcaa ©cwar wnaa a*^a aifi[ 
(Fontanellar gland) caca* aca atwna 

faa*a aa 5 f^a caa i wcaa* awtfecw atwnaa 
at’Mca «ca .aa aa a^ft^w am a*mc$T igma aw - 
caca* sfawia a*nw area i carata* ^?tcfea (Bom¬ 
bardier beetle) faa*a aa fasaaa wta'S 

wta*a<7m I ^ (Brachinus Sp., Carabidae 
Coleoptera) wta*na i|h ws a»man *jlam 
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8RWI5 f?r5^ w»i 3i»ft5fT ipi :q»nf I 

0tT[ <9^ g5f ( Sf*fR^8 ® 

«[T^igmJ7 ’fRTsi^'s ) 5T«?ir ^T*m?r 
•RR^ ^%?fr®?ren5[^ stRsir*^ sfR»i ?*Rr ® rsT«ni=i 
^sfRT^ ^rjR fe»in?r 'sifei'SR, 951 ? 

^ffCST «rf?Ter5 sjtii srf^f^ 9iisf sTc^rrsi f^rsfe jj?: 1 

.fl?r ajrcer i^tqjRr 3?ii sit "tsfr* t^<35Tf?iy 
1 

SIT rqsRnfsnPRr (Pheromone) 

'STRRran rsTTSrsifis ^ir^Riw^ *rtw ^ \ 

tsft'SiTf% STT RlTfr^t 'SfT^ 5TTsn%^ 

^^T5T R*TST'3 9^fl5 ^ C^T 

®^«FetT^ 5f^5^isW?rei %m ^ ,931? 9?r 

Slf®f|psn fj?siTR 3T^sr|^ ?ptt STTTRS sirTRi 

^55TT^ 'SR'Sl^sf "raRT f?TIs?F iftfsps SRT 1 

TElS^T ®fT^C<TT^R STEW'S Silt ®R tSTUfTC^T 
sffefiPsiTsi sf^c^R ^Rj ^pTt'sfst sit^ csirs 
iqiRT 9tt^ f^«fFt 9^ I ^^1151 

spl^g^ »l^ CSfRv f^Tg:^!*) 5i?5fT;^«( 

(Aggregating pheromone) stwtcsi 

3P^'3f5T f^MCPIil >R?I 3T?SI?pir ^51 aitCSP i 

Pig- 8 ®rT^5WRi ^rrar^n 

»r#fer<i ^sftsrftsiT 951 ? 'sne^'isf® 

^fetSIT^sT ^r5I?T«5i"l<I ^'Sf ®TlP!?r ftysi5I3P?I®1tsi 
stn^tsn sra 1 ^r ^rtgfsRi smsi »r^ter?r ^i? 

f^%;si c^fcsf “isRT 31^ R»r l^^tr 9'?TC® 

ST*®-!! I ^^toxf ;^'Q .'srnsra 

siSiiRT 1^’c® ’IT'SSIT C3r*f ^pfS^T 3^51, ^Ref 
sKtjrsr »r-?k^ sit ?i?c5ri isiftai 9sisi 3?5i tsi 

®T J^l^cRI SJT5I 15 CSI Sftl^ I MT®Tt’JT3PT 

(Leaf insect) sqrsiS t5t5itsf 3 p)Mj? ^srrs sr^csf 
sn:^ sn®!^ ?r? « Prmf^jKSRi fsii:5ra wsn 1 t®sTSTt 
^ cnw (Stick insect) 1 9CtRi %(, 

BTWit "rglii. 9iT®T5 Pi?mi ST® <Tn?r?i 9r?R ® »iffera 
?r? 9SI5T^ ra sfTt^ ^C3T snsFT 9 !^ 9ITI^ 

"TTSIT ^ HSI 1 9SR^ ^11 93pft l^tsiT 

^-sfTrtRT f%*fi?^ 3i?Tt, ^«rT?r (Looper 

Caterpillar) 1 'srmitsr 9 I 5 #t “r^IrsRT 

C»WI5-rSfTT?T ®?r«iw fsT^ ^ ®tt;5t ^njT'^Tf?- 
®n;si fiRT ^ pfTt^ srTRT l shr ^ r:I 51T®T 
t®TBiTii *Rr snt?« »TTsn?T ®r?*T 1 *it^f’T?r sntsii 


f3T:'srcPf?r f^irciT rjw ’®rr?rE9fT«f3i sirtr shtto rnsR* 
3?kt?r cwtir fsrssiTRRT fsisi^sflsr f^nwr w«rT siTsr 1 
=^«fr?ifS tjrar =#ktii 'isiTspf®« 

3J«f9I® I ®T^P^ 9 ^ ®ITms!T«R «f«*lf®, 

®i '5iTsijf®sf® snFT^“n (Homomorphism), srefsftPr »it 
(H omochromism) =^t ^«f« 'STT^^f^ ®®sif^*r 
>rT*T^»fT (Homotypism) sitI^ m cstr 

3RTsf5n*Ri ^■?n?r 1 ^«r 

sm®t^ ®Tfsiw srcsFt ^ ^ 

PTST I 

snwr 5TTrT.»nr^ 'bit^ ^sp? 

^*if® sFRi i®T5im ^ ^B^nsr® ®irsRi 

srsit^r wsiT^ f^TR sij^jjrsT ^rtc® wxn 1 
3T!;5n sisfE^T 9 ^ ®mt^ i »ia» 

'5nji*sit«mtTi® i5t5T fsF5^ sisf (Moth) ‘cmsf 
(Eye spot) f&fa® f%®t5 ®T5^ c'^ 3^<? ©jnrtf®® 

I SPOT ^Tra®5ieT?Fr#T f%®t?I C'SfT®T ®TSTTST 
'5rr^'’t ^ «ir 'sn?! ^ ^srstt^ 

^f® 9(T'3?rT a*(TST m siTan s 

finsi asisi c'3fT®t at«mT srp^sp sisilt arma 1 
sTsjcsr 'siRT^ ‘cmsi 5TTC9RI* 

^srTspsTSR*!^ I?®®'? ^ ^® arf^ni sir?! 1 

^51=11 a^srTf^ 'EjsT^f® (Mimicry) 

^-a®l5R ^SITWW^ '5lSTT®'sr ^aisr I 9 ^ ^93T^f® 

^ < 

3Isf9P5, ^BIRifesr® SIT t®1lf31ll ^® aiR I 9^ STT^ 

< 

smsnsi^T^ 15 ^ ^T ®:®tfw a^snf^ sn:*n '®r^® 
51^ srw I ^Ta»'si=f tsfc^ ^Bir^RT^ 

'SFP 'SlVT^f®SFTfT (Mimic) 9 ^^ ^T®t® ^st^ITjrsi# 
9'5iq 9^ a'^lf^ (Model) \s srtcfe 

sn i" ^sTtfRRI «tTPrT fimrc^ 

^srfeca® I sn ^r^sfr^ (Colony) 

^tiR srsRTsf ^® w«rT snu 

arm 9RS3rTR ^?[9f|t| 9 ^? 9Cirt 'sr^^f® 
51TSSRJ C5l Pl#?pef W ®TrPRI tFSTT^^ 

■^[feST ITS 1 

*^T5: w ^ 59^1 

srsTTw^*! ^ttt 9$ ^?PT 3n^ R*f 5r?sf|^ 1 
^ car^ faisT®^ atST^irsT -nsR® ® ^Tefht 
^^®T ^^SRT C®siq^ f<ST»Bl-ipf®'« 

niRM asT 3ti ^ai^ £ffi[ tfiiRs fsi^FR aarsi f^8®?ia 
aiF f<®i'?c^ « PRiTa®T isff^ ^iw® J5ir 1 
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5{T^Tf^ ^PtC©® '3l^5f 

«n?m ?IR^T W«ll STTIT I 

w«jT 3EH5II <i^'st s-rsftc^g snsrf^^ 
^T^^^9nS<ii ^#5^ f^T'sfefsra^ (Neodiprion Sp.) 

5ic8(? f^f a(5?Tf® ii5R«*f5sTC3i sfic^ I f^acf 

?fT ^ia*5icsf?r ar's^T rrsisg^ srg 

f%f&s 'sfmT *fa*:sp f^'2m?ciT?r i^isi >a?r^ 

sTrar f^OTra ^rg ^tc^p spj Pt^ <pr:3 csfk^ i 

^c&?r ^mr?r^g 'a f^jfBir ^af^r- 


[ 36'35ar ?f^, cm 5r<i^ 

'afe ^tfRTW fpR*^ c^^er 

=ra[ I v9OT?r CSI 'JFWfRT ^"srT@JT ^ nvs 

sfOTsf® Tm^c^RT '^?rc^ i 'sii'vgsKifl 
SCTT’SrCyr Csit-JTtfel lira yiT^C^^r 

^ef ^ vg?r^ fsrfpfwg -siram ^fs^r- 

^^"rc'srg® i ^yrif^pp sjfsrcsr^ *f 3 f' 

3ptc&?j '5nij«’5i«f a^rgtw ^E^jeisf® 

3 T?ij^ sifRyr ®r 9 ff%i?i 5 f i ^^’?i=i 3 nc 5 r?r sj-sjp^ir^ 
afeiinyf (Integrated insect pest 

management) va?r ^acsnlerat ^T?ra m^RF ?fs 

I 


^ '3 fsTatw 


’KTFfsr 3 ^wnmff 

STSl (If 3 « 


'3>if%<i^R ^csr '5tR^ 5r3i3T5Rr ^rg«i 
W’f st5T«t’ ^rnsr 

a^c® c*rT=ii 5ir?r i sfi? =r?f^r#)if ^Rajnrt, 

fp^T*fRI, <R»>5>fC?R ®TR?f 'STmt^T 01^1=7, RT^fta^ 
3 R*fj R 5 f 3 i®r?r ■' 5 i®R w-i![T srm— -mc^k ‘c'sfqicn-^q 
sfiTyt =fTc^T ^r J??r I ^ ^csfsT 

5Ktfy >T?Ti:gft®T?r wstc^rar sitry? i?i?r- 

arC-'R ?Iff%, 5T5rt^ vSJR^ a%^»f fR^C5I 

pTf"S®'f^?r 5TiST5Rr:«^ 5gR*(R i 

<v 

^3jTyy ^sicOT ■sfllr^'^yT'^jT arf^arfwsrR 
'5?l^i7-5itacyR ^ersr (Survival) af^fi 

"sutiy^ ^ ^ a%«r»f 'si^srtft 

'sn^ra-'site^R^ at^^®=i sit© pra i 
t-giT:® a^t a'gsj'srfyt i 'sitbr ^^grcerg 

Tjjsr 5 ICST ^KSR a^^ Ryf^-siT^icsra 
sn® ^= 5 Rc*f- 5 !^^TC 5 r i 

a«3i3i*f3n:T f^?f asHR, ^fr^sfgql®^ aS- 
at%^®R. f 2 i®t: 9 f?i spcsf 1%^^ ' 3 fTf^ ^asT- 
*fr?rRi, w at^^pfST ®r '^jtf 

vaa< ^^TRi JTtJymgR i ^ic^tr ^ca^r ^taaRrt-ai^'Sf 
^T5C»*l TJSTKaia 3P3RS 5T?r aTC«^ I 
TjaK^HCaR :^5=ll 5?;®^ I 


acsR af^itficyi ^ 5 TjtaR*R af?ra®^ f^?i ai»mc®T?r 

afQ®aa sna^at asRci^yr i ®ttii?r "sic®, 

fRpr'’& All port « 

Nunnally-g ^r® ^rttri*} af®^iTC5R (attitude) 

msr wf^® 1 afe^tsTir arac^ 

aif® a^^ faaii. Rt a-^ aif® a»ai:^' faf®^ 

■sj® caraa a^csr^ i ac®j=^ ayf® ®i?r af®yma 

a^it’Sf, ^a'i^f®, :^f®, ^® 5 Tfa 

faaar af®&®fa laiaa ayRsr i vaa? atca %?r af^ 
< 

f^ca aerymcaa wear ®ia aca fawa ara^PTfe at® 
'Qi^ I a^ ataa^rfea falacal ca ®ta fac'^ a*Mi^' 
at maariaa cat^'^a, aisai ® faaaats aRia*' 
aaima ayta i ®ta ®faai® aR'asff^ f^'a asca 
asrtmcaa ®aa i ^ttata f^a acaaai ayca aa<t 
aTaTfa®i 4 ta ^fea® la^ta-fac'^aa ayta 
aat^ faw=ft Rokeach ®acaa ®aT^ aaa'a 
ayRR^a i cayRat arfls^r si 1 ®f& anwa-'sn^aa 
aai faca^ ®ta ^Ratcaa a!a^ cacer i 
aetRata fafea ^rrf®, jarw^ft, srat's ® 
c®w faf^ ^ i >aay^ star^ at car'^:® 
sTTfst® atfsi® iiayl^ ^^®^f®a ai^'^tata aaFet aa- 
ar^ ajerRata aay^ aasa at« 3^® atta—^aa 
ataata® am'cana ayiaa f^aRa aat aa 1 


* 5 isi®;g fa®ia 1 ayf^mi®! fa*afa«m 8 t?i 1 
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^*p?r ^?i*nst 

5FRr va?t< '5T9 3^ ^ c^i srm^jr ^5^^s^t=T%tw 

^'S^rt awt'w:^ i '®sii f^’Rieiir 

ars^iR :afa^ ^IS i 

^fiftarrsi ^ ^c»swa's csiic^ fS^r® 

matipsrt '^mz^ 5n:st^ ^str^ m^- 

c ^cmw-j r '^R:^R*fir af^^(2J=r bruts'*! ^rcai^- 

aro a*?r( «.'ic^ I 

wcawcas a%a^f® « '$R 5 n:?r 

^Ftca (dimension) ^—wsijt. 

ar^nf^, *f^, w&3Tfe=?p, ^iffeas. 

^ 5 ntat«r \ ^icaic*ni afir^^Ta 

a^a vaa< a^ af^ata facaa^tta £®1% a^rt '®i'fh^t?r 
ar^ai a^iii ^ i ^ ’®r#t’spr^ aiJ^tcaj ai«T^ 
aaif^ fa%^ aatcs^ aajcatcair as^'aif^r aaa 
5RIC5 aa? ak ataa^aa a^fe faataa cu^gr a^at 
I 

aaa a^rafl? afaarcaa Q-a’'sfa 

aaif^ at^T^ at^aaa; c^caca^^r « c^^at^r "si^a 
fawf^OTa I ^ afefg afaarcaa'20 cata* 25 a<^aa 
a^rcaa isia# cfcci « £ialt caca .aa^ ^ttaa fa^aji 
araica* ^aa* ^aa^ ^ca ca^aT sra i ^at 

sTTOTca^^ fSrtaa 'sraara) 'sr^lwta aa'sfsra ^af^a 

asRR I 5i*caa sn:®Tcara$ fa^sta® ara aia^a w^a^ 

*> 

aarraa i iiaaa src'cicasa af®(S awra faeia 
aaa caat i 

sp5rT3FC5f gtl? aac3ta aaar^a aaKarcaa ataa^i 
»WT a*?n aT?r i caaa ®^aas facswa taar am 
ta 'ansTF^ acaa c^csrcamaT ^cat acaa aaar^a 
^f5iam ®aTa aa1%>?N, wr^c^ga '^eraia Sa^tl^ 
at^ faca^ vacaa caPi i am ^caa fa®iat®m 
^8Rm ara srg^aama (authoritarian) i ^ca 
j(^ atsiN'rsfim awi casasfatu ^ta'ST « aafe- 
>?taf®Ri cwam ataaJicar^ atf^wpqa faeua 
maa*ief (significant) aen ara i 

^eri^ei ar^ a^ararai tafg astar 
faf*p^ ij'sam arai •j'ja tS^^fS aaat aalvi»i amr 
aa I ^aatca gfS ^antaia a*9ff^ aa^-a’ 

aftanaa ma-a’ aftaa ®aa arcata as?n aa i 
qffia atar smaflg ^jpa^m arajRt^ 'si^»i 


3^5 

aa? ^aaS 5 ?lf®taTa, aa, fa^^ta's a^a»r 5 

afaata amara '^ai facaa^^ca t'sla arat s?a i 

aaiavs &ta-a’ 'Sfcaa acai 20 caca* 25 a^aa 
aataa af® afaatcaa vaa^fg ai3a?rai c^t^r « >9=^ 
caca am ^ttaa fa^ai'®ta ( a"Tcaa aaa 45 atta 
cata^ 60 as[taa mm ) ^aa aataa afawaat 
a^at as i 'a'ara ar^ica*^ araar i 

ma-a’ 'sftaa ac'siaFc^ 'sitaim ^tta ^fg asfi^Npt 

ca'SST as i '^naaa 'siCRa S^a'SiaT asas^rca 

< 

facasa a^ca caat cstei ca asr^itaaa asenspcaa 
’amaia i cwcatsmai woRa fa^st^ 

^ata ^aiaa^, ta^safRa* a^f^g^fsra^as 'S ars 
srg^aama i spmsKsra scai caraeram ©ata^ 
^ scaa aaaiffa ajaara 'sr^aa^sT 
(significant) i 

fa^s ai^Nna spmspsr aarcsn^ats crst sm cs 
a^aia acaa cfcsrcacataa ^srats 'ifTiaa at'stfa'sta 
aca f^ia. ^ttai facaa ) © 

aiarfsfa' aam ^I’?t ^taa^ tafa i ^a^ ^aa af®fg 
c^raa 5 PstT5F5t^ ^<^aa«ief (significant) i 

^fg aa)^ta sp?fr??5T faetca fa«atps ®aat^ 
^®aT ata cs at'ST^ aaifa's fa%® ssrc'wa 
ssncariaa afaa^a agcf i ^^ca^a ^aa at«aaai 
t^cacaraar fgat^fa^ aTaT%as ararfea* 

aat, aa f^ra. 'S tat'^rtaa facai^ i ®ca 
a^wra 5P5f 'srra <aasfg 'sa»^’i«f fa^aic^ 
a!?a 3pca i ^fecara a?a*rs ac?rma«f5r facaata 
cast ata ca ^(aa^t^a c^:s§ afaa?taa aaaiar 
aa'afira laa?^ aacaa facacwa i w caca* 
acft ata ^fe:ara aat^ ®rcaa aiaat caigrafg 
aa^a i ar '5rac3Tig:a^ ta^naT acaa CafVg! 
as I acaa sr^rcaa m^\5 tafea^ ^«ncaica 
attaaifaar srs^ta^ caf^r artaa^^ i ta%aaa!a 
afaatcaa fawtifterr's ^f®g f^a i ^'^am ajaa 
c^csicacacaa Safear ^asa^caa aca: cancar 
a^aJt a^fg caca? aarfa® j?s fa, aa? asncatcaa ca 
afaa^a afaafw® acscf ^i caca* aar am ca ^ 
afaa^a aaf% « ararf^as 'sraaf^a ac»a aTa'Sfar- 
^oT I 


ajaa ajaata « asfjcaia 



(^?rw;aTS!i ^r«rr*nEnnr5* 


^ >3^ 

Rsfeifii^ fgjcvf ® I” f^9i "'35iTf^ Rn^ vS-^St ^’c?r 
“f5rc?TO3T^” ( %5T=f% « f5T) «IT15 I” 

‘•5rw ^ vsssr^j 2/3 fpR via^Sr 

5F’ni fsTc^if5T^?5T «n^, ?rpi, »f^ f^ w aiw i” 
^ ?r^ '$imT<>f-'siTC5ft55iT ^ r<inq CFmc?r 

SJ1 ’ra^?! ^Tcen^i^T?! c»iht 5n?r i 

OT«n snc®? OT 5imOT?r 

*fi?efT (f2if^c»n:^ ) j5r 
»tf^ 3r*f?F c?rTSf sff^iu^ i 

^srmr 9r?m 

fe@if5j=i «n'3?it m 1 ^^«n?n ^<5 

^^TSPT# ^9^? f^RlI’>frT V3^M ( 3^ 

*?5H ) 'srra ^ ^ i 

3«iR firr^iTT 555 ^ ^3F oRTsf I 

asrisft 3irer infir 'aw w i 3©i 

'STT^CW «nClTIiI ^SRI^-si SITS I 'asi^TT^n 

"si® 3&1 ^ermT 5 fri «Tta?n sn?r 1 

'!il=m5n «fTWT?I ^tWT 3T?SfJ? ^1% I 

«fr?r^m ^i«t *fc?r ^rtwi*! ^rrtnt’si 

cww 'sim^ I 3 ^ sn^TT fe^r 

STt I ^ITSr 3?F-*I’ 31^ <I?5 '35f^T^ 

< 

3^? 1912 

wn*f3P 5ntg 35 f sn'sem's s<’(f^5j 3g awi'srJihi'ji 
331? a5nfef55 sfrist i ^ 

firyr^ c57Tc3r5f igwtg's ai^i 1 §amrc^ 

^=05 3? smW^tfT afir^ef we(j I 
'BRn=n ®at5nst wt catfish, CT^tr, wgtg £pfft3F 
aOT'i? 5 i sriiinprsi gs-sjc^ 100,100,400 err 331 ? 
%feT -3 0-01 fsi at. fg c*n®^ 10 

^^nwarsi 150 f^s at, fir 10-50 f^s at 
% *05 at l5®Jtfpf I taifljJt, cw, *P?i*?n »f%gg 
fp*f, g»arii wa a^i'a fgata* ftfatir aca 
a’BJW^tra 'sff??F 1 feSrftR'sftf ^ asr ©aim^T 
'isrfN^ef <8 'siwra facw facw 3TO^ Wt^rat g^Ri 


ats 1 ®amr=i'sfa 's^a^g 

aw gsia fetifasrsflt ■^'©rca =ftar fptca ar?t 
'3 afsftfflfsn fgtn^sf 1 “iftraa 'a »tt%g 
aaa ^atPTia'afit afgaTc«f Jtt srrwf 

w?far® f^Btfw tagcw atsrg^'S’t 1 3^^ 

^t35a«( ffTca anarafB cat:^ atcg 1 'srTWT 

aisn ggsTT at??, 'mm fata i^rt^i #tfa 
itaa ^'sfa wstt c^^ft ^^ca aima 1 
carm ®atwa ^ 1 ^ taira ata asac^ carr^iaa 
a®|^ ^aastfa'^T *r^ ^ atat® f^BTfacaa 
^aastfa^i i 'siaa afaatteia taaa 

ai's?^ aat 3^ ata c'gafa aratfefa® feBifaa taca 
'sraa^ta 3?3rTa srsraar 1 

f%©tf^aa at3?trara a^ar wtcaa i casta 

casta f%Btfacaa ^ica f% cata at ©aa^f mm 
caa ®t'a 'jstcacasi^ '^tcaa 3a? 3 faaca 31 ^ aastt 
aaitfats i?ca stitca* 1 ^ ca a^t ^ atsif^ta^ 

feBifaa cac«r atm® a^atca ca^ fwca^ 
ajitamat asar 3<ca 1 

%Btfacaa a?aTf ®rcaas 1 ^?ar% aofaMa ata 
faca ca'afaa ca^a 'S'tsicas aati mm 3^a~i 

fe-3 'sfRff acatw^a 1 3fB facaa asca 
taf^aas farfa, '^casa ^afa^tcaa casta, st'i^a 
'g^^ta aca> 'stata^ 1 ^^catsicasa ial^aap fatfaa 
atit'spa^sT, aa sr^% caica ‘3’ stp- ayas^ta asai 
5^ I 3tata ffefa*<^aTa aaa 'sratt^as^st at 'siaaara'jyt 
3pfi?8 a^a aca %-3 aia^ta asat acact? 3^ 
aasa c^csr cat^ caa ascaasfB ^aasf caat caa aar 
—a%c»®a airt®y«^as eta af"a 2j«at, atata asat 
afa 1 ta'S'^a, ^faa '3’ caaca^ 3 ^aasf j?c® 
caat ata 1 sngsf^as caaa aitfaacB fa®ta maa 
cacas 3 ^aasf a'aata >rst3Rt asa 1 ascagsfg 
eacatca ?s^a fe-3 asia^ a^a a^ ^satait 
aiaata aca s«ncas, caaa cat^a caat caca atata 
amai, a^f®B^«rat a^®B a^ fat? caat, areata 
caat ata 1 arag^rat atcaat ‘3’ ca>?t 


♦ 25A, taasai at6 *^, i?t»Rft'st-7O00O6 
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iTOErm WEST ^st'^ sp® 

W«n f^l '5 sfKIf \ 

f^-f^ 1 -iprwoplB 5i5jtcsft^t^ feisTf^JT a-^p 5i<:5r 

f%-Rr rapSt ^STT ^ i c^rrisfi^ 

'jsntw 1 »f^RT 'srmTm 

>8 sfc^'sf^Vjf'ayT ^iC5 i acpf?i ^^<inf%'5T 

3TWtI «[?r C5P^ ^ 8 fT 1 

g’T?rrf?rJTO[ gffif?i 

SFRT ^: 5 T s? 5 r I a csfT®ft?r ^srr^ 

'si®yt^"fr^ I 

^®nf*r^ tspT^Rj ajTf^iys t«frar ^it^rrg' 5nsT^=iT 
sm^, f^t»r^ ^Ri ^5TO5f3, ^ a^T *fRi«iT 

f®-f^=*i#?r t%-f^ '$r®'t^ ^ i^!:®?r ’snf^ 
S’PT'sf :iT«fT cpf 5 r ^t% i 

f%f?Ft5r ^ ■SI® sief^® 3?!:?rf^ csi fe-lsr 

r5T<R ^?rc5i 5if?f?r \3 sp^ c?itcsT ^c»psr 

^5T^i?i 5f?r «a^ fe^ifsrq: ^ jr ciccsri al®c^ti^ 
^?iT j?® 1 

^Rl SPUfsf® W ^rfif f%tt_fvT_5f 

®a^nf^®T 'sisf^i ^\3 ®t <f®c^ ■sictn 

sw I sn<s *fmefm ^*f^®t ? 5 c?i £pfrsr?p ac^rrmsi^i 
50 csirgs 100 'ssf c?i*ft fsi ^I's^ir Jf® i wm®^ 
*n?ie(t f%tTf^5R va?i? 51® «it's?n srm 

®TBi I a^ cpfwr snc^ w® af^siTca f5i-t®§i 
cufcsr sran^ 'si^'sfjrf^ 5Rc®f5 'sitfti^ ^ 5K5 i 

■^■ini anjRi ?r5iRi -sm^^ ara I a^rsT 

'BRimr 5n®^ 5r^c«(?i f^ai^fsp^iT'S ^ii^® i 

SPIRIT 51:® sTFat®© 15 :® at:^ 1 '$n^T<i ®i®jf5f^ 

at?i5itp»f f®-f^ :«rTO :’^:® srfpf 
:iT®iiT ®Tij:5r si® :pf«fT W5r 1 . 

’prsim f®-f5i :«*ri:5f ^5r»n ^ ®a*r5i 15511 

f5i^ fersTT^r afsr? vg?i ^rc® 

fe-f^ VI^tSK 5rr9I5I I ®«5iT^(SR^ 

®!in sra 5 ^ ? ®maRrt f®f^ sisrc^JT 5 :sif:5is 100 

f^* 8fTg mT®?ii : 5 rojj aiRi 1 

%-f®—^^prsi nftm :5ir5is «r^?r skw^ii 5ii:«ps'ij; 
f®-t^ '5ti'3?n 5rRr i ^«n®s 


'35ra^ *f?iT 91:^? i c^=i rsK® ^gsfirsr 
f® c?!’^ allr'snw a^^ 5 rj^?r ^c«i ( Rit^ 

a^l® RiTsf) siwf 5 pn®rf>!Vi: 5 i^ ®?i a®:® 

5 fTws a^K »r^<i ?sjT 5 rf 5 T?iT 5 T ® spsRitrsr?! ®t?i 5 n 5 n 
siwis jj® ®ra 5 K?r ^rffrf 3 i 5 n: 5 Rr ®i®r^'^® rarcsra 
atg®!?! 

®rRi ^frt®?! sium^ s?:®:? 1 

'^^t5iT?r a?f isn;^ ®t:^ f®&if^ ’^rr^in^r 's?p *j?r 1 
*mistT 5P?rf J?5r f%®:^ f®^f5isi ®r?i 

5IT®^t®® I f*!® t*i^ 5T1?^RI 

®5n ^c?i :Pi:«r:i?:T w ««n®^=T 

sTt «n«5iT=i 5ic*n i:!PTq ®t?[®5ij :tf5fi 

5rtfi m I 5mf*n® ^JsnsPTs i5®5n?i af^5i?«rt:si ^ 
®5Fr® CflslT 5115 I 

^ !iim® ^51 «rtOTj5 a:5t'^si 1 'sif® 
»rat?rr?p ^TRit 7 ? 5 * 55 ^ ^=11 «ir:rfi?r 

^aipfisrsf^ 5 l?r 'sift^p ■sitsit^ sn® 5 i 5 t 5 ®t^ 
®i5«n^ i?5i5 ^pst^rsiT ®i ^ar^iR^ 

ci^qs I *1^51, csiFf. caifB^i a'^ ^amicsRi f^a 

5F5f a®T^ ®l:a 'SR'g® 3 ^ I f®tTfsi:sRI sy® 

^amm 5n5 a:5T'Wsi a® ^*5 ^nsra ara '^j{ 
®Tca :^tsT ^p?iT ar:^ at i:a i:%zs ®t5 amTfVi:aaii 
^aaagf ^n^'Sf ^injg® ^ sn 1 a®^ aP5® 

^®jfaas 5nm aa< at^rfaa 5na<^ f®tifasr :awr 

^aasta i?:® aira a®;! cam 5nt:^ i 

5®faa sitcc^ ®®^ f®ttfacsRt 'sraanta®! aw** 
®ai aT«5t atPR? 1 '®imt aiai caca^ srwrwg ataatca 
f®gifaa a^er? aqic® aifa 1 f®tifa:a5 

$aanfa®T ® ®aT®a ®ca '$n:ar¥^ f^faa ai®5Ta 
^ai a^a 35 a 1 faiP^ f^aa c«ra a^ acm^i^^a®! 

’siaar aa 1 «aa sns® a ti aa s a i 
^ aam®a ^p:5na 'srfaas ataatca 
:§arai 3 - 5 isnaia-faata ^®nfa faa?t 5 Pi: 5 a >aa^ 
'ssnasaa* fa'^aa caa 1 ^a^ aa araa^K® Rita 
asaam 'Sfar fa^? aw a?®T aalwt-fa^aa ^a< ®ai 
a^aci^ aa ©aa f^atra aja^® f®&ifaa®faa 
afaata ara asRi fatac^a, aa? ^ f^aa ^sraai^ 
®aa S®fa a^ac® fac^fa faciro^a 1 ®Ta® aa^ia® 
^ Pi?aa atac® aiiac^a 1 
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A A 

La infano kusas. Gi ridas. 

A 

La domo staras. Gi estas alta. 

kato i^sT 

kontenta 

sed 

Du katoj ludas. Iti estas kontentj. Unu 

V 

kato estas juna kaj forta. Ankau ia alia 

A 

kato estas juna , sed gl estas malforta. 
kun 5fCT 

La juna sed malforta kato ludas kun 
infano. 

A 

La infano estas kontenta « gi ridas. 


kampo w® 
multa, multaj 
arbo «n? 

A A A 

Nimpur estas vilago. En tiu vilago logas 
malmultaj homoj. Hi laboras sur kampoj. En 

A 

vilagoj estas multaj arboj. Infanoj ludas sur 
arboj kaj estas kontentaj. 

Kalkato 

Kalkato estas granda urbo. Multmuitaj 

A 

( ) homoj logas tie, Eu Kaikato 

multaj homoj estas malkontentaj. Malmultaj 
homoj en Kalkatto ('sw 

artc^^ a'SR 'jsm csfi^) estas 
kontenta. homoj 


A A 

Brogo venas al Ha. Li parolas al si. 

( >ac5t a'Sf ^encsp srcsr 

A A 

spcrr ^ i) Si iras al Sudip. 
al->a,-c® 

A 

La cambro estas granda , kvin katoj 

A 

venas al ia cambro (Jcnrsr, ) kaj ludas 

A 

en gi. 

A 

5-9 I vilago Erm 
urbo “i^ 

A 

logas 5!rm 


i9?r cTOi 5T^ 'sncerTB^ 

?r« Fr?Rn?r i 

5-10 I ^ ^ 

WnP I ^>3— 

dudek unu 
dudek du 
dudek tri 
dudek kvar 
dudek kvin 
dudek ses 
dudek sep 5 tt^ 
dudek ok 'sirin*! 

V 

dudek nau 
tridek R 5 f?r»r 



^r^Tnnr* 


f5r?»f «rsjT^?i t?TO 9r^5r f^rsn:! 

5f”^« '3 C5r 

CsnsiTCsnef, 3igf9Itf%^ ’SRH STCS^ 

•ffirsniT, JT^cini an« ^f^icw fsp^ 

fsi'af?r, ?feiT f5iF3iT=r fsF^^ ’ff5T^T?r c^9f ^i^iTrpR-ii^r 
^ < 51151 ^ «fC^^®ft « ^F^r^^ OTIS 

caFt^rig^ sit =mciiF-ii3<ptiTmf^^ *rti!fT 

*9=?? C^TFSf f%F?I5r, 3Tt^ ©^’FTPr^, GW §«'«TtiT=r. «nsfF 
^rfpf ftm^F '^!if5rpm?r sf^ftsf ^ 

I 

^<f<n3JFtJr?F ^nferf^w sn^rtst i?sT=r PTfff«'§ t^Fw 
=[5i 1 'SFTF^ni'sfw .a^ *f?ic®f 5 i 

1 ^WT ^^gf?ra*TSF g snrmf^ 

v9^ *r?rt«r5 

SF«fF ^ilCW 9FFflF I 

3Tifc(f%^ 'gcsnrag iF^ *fai:«i?r 

Wt5Ff^ ("f^O^CSI ^ 3^G ^^Ff^ 

5F1C5IFW?! ^<5 vSfBG *rt?r«ft5I G I 

mF*^ aFFF^nCGf^ f^5fTC^ i^T IFOTG ST^lTCaf G 

wsfc^s vsfS *a^fS pfet G f&^t?r f^iw 1 

^fsff^r^ f5iW3f%? w:m:?F 
G^py’iaf fw5i ^RiTc&^Fc^TSTf^ I ii?r 'SFctfi artc? 
c'sc^ifB^ 1 ca{C=FfS^ ^f«^5nf%<-v95 

TSFw ^ c^nG ’fflr^sF 
fe.va^.ii S'jyftr 1 v9^ vsi-g- 

sn fpr«F f3rf%w srw 

HftPil <?^«1TP!5F C^pq^, 5FFTC%raf, f3rt»F^ “Rsm 

^FSTtfpr jF5f% I ^a^nyr 5iiTr5|c«&*f5F sffiF?rr5i j?T?r 
^t?r fSicw ®<^ryrE^ ^^^ffttcw ^sfT*^ 

53rT3F G ^m^qscfeflraT sriysi «Tf%?r®xw 

W-W ^<^t5F^ 5 J*ri ^Jrt G 

5PTr4c^"rsi 81®t5 I :5K«T aFF Hy[ ' C<> l ^i1 ®<^51T1=R ?irc^ I 
csFTx®T*ftan:«r cwmmw >ii*n 5[PfTG 
snw* <Si^ a3i»T?r ^«n i is^ ^nsrf^G ?fefrs13ra 

SR® SP»R fG.^q..a ’?T’f=I ^ 


c^nx=rT capR^nafcsi 1 ^ 1 iiGt^r^ 

®i!f=j J??rc^5T ®^’ft»tc=f 

5lf|p^r 'gfil^ SFW ^RI I G5lTt*rsi G SPt^P fG.>fl^.>9- 

ii?r anf^qfi^r ^?sf 1953 1 1966 

rpfg sjraF I 1973 a w^Ffaps 

GmfieraFf^ csnt®=F t®f% ^ni c^rei at%i?n*r^ 
i^fli ^flrc'jF ’FTciF ^1® gif^cst^ 

ai^ ^sf '^t;qr 5rF5 I Gt^m src^*f 

^^’fmcJTFT '5eT=rm, 'srcw* wip 
CS r rGT?I GF^CW fG.ig^.-9’?I fG=T- 

sra%g aFFtnciq sFfScxi f^^st antPScGf^ csnfls^ tGfli 
^C?r OTCJ? SFJW 5P^BI ar^tsi®® RRSF SltGRJtW* 
amf^^fG I SR Gf^wG RRsf afGi?m*i 

anjTws *r:5i I f%fG5 ifac^T^F ®^aTPTRG ^-spqt^ 
2f«n5f ^I I t3rai=F ’ancsf 5mf«tfarF^ 

??cGt aGFWGtw ^am tac^ 1 

5iGaiti:;q[ tGwf^G a(?r=qG=i ^aca arft^ afa^na 
^^aiaiT ^?iT acwataiRF 1 

aafGCG arfif^s ®<iataaF^ “fai ^it^G 
aTGTCW ^^dttGa f^asaiag FGaiGT ?fG 
fafGw aryna ^aF i vam'jr 
aa^fG srf®ca sn?n ^FFart^aFt 'STFlfaG. fG®tfaisi 

fa, sfraraa ffefaa c^a 1*6 Ga faf®® fwta, 
GFFtaaFaferai faf®& aatai ^ tasa^F faiaa facaa 
aaGT^taa aFai a^paaa aGa >a^ ^aaGt^aGfsFa 
®<^ama faGa a^ca F^fcaa ®aa 1 

GlafaGTtaa atfalGia* araF vsa# taw «jcetl 
tara f^w, faiaa aw aaiaata fwiataa Gai 
^faroiar caaa ^^ataa, a^f«rG Ga^G^tfr f®^ 
sfT'sffacatcGa 'snta#cG&a ar acGa Gar® ^ai araGf 
tata* a^ca* Gasi aaa 1 

G^tTa G waat^ GrraGai cara* GtafSjST^;. 
iGET, catf®a arar tGfaa aarf^f^G atparttawtafGa 
faw acBc? I fi^catfiaaTaT tGfacG arcarcSawt- 
511^ '8a*G caxF?csE 1 arra arrcf ayffaarai xaca* aia 


• fasFGar acsFaa ^wraifaG tw^fa, caii fawsir an^nfi aalm 




362 ^ ® [ 38^ aw, im 3T<arif 

^sKiRi carr^ ^arraw i ^*iwai 9raif% Pres *fws*it b'isiw i 


farss f5f5nc=? <8 at®?ts 

sTJstfar^ rsiF=i «TpfTtstf?i ^i^n^Ri's ^maftansn 
Pros \ RT&JT ftPfW'SfsT Sesn SfTClS ST^, 

’Tt'W, an^r s'sfar aryfe i »fls scan 
^^rpijof SCSI ®*wfs«f5T s«n arofaiR ^ 

trnjfsji, PfcsFiS^T, ’'gajrpiq, smc^fPrai a^ 

•§S*f I 

'JSI^JI ®%T7'af5T® '8S»S’L®*’ ait^, 

snsrros, 'fs^, 'srs'?? 'sre-n^^F. Pro a^ 

ffis i8»s <5Pro I ifl'sPr c«fro» carot aprs'^ 


ajsroro aroiro *Tssr, mus 

■nst« apa <5«^aro=T, ^srjespero, vros 

srSrrot st^ i «saaR ^>1 ^ates ^li^aro sstsrros 
S9K5 I 

PfPfaptJsrms, rofirapiam?, cara® 
stPifwTS* ^sfstTmr aRna seres i 

®farojc® >3ei^ sress«fTs « ^sne'sProa tsss 
%rTes esPrar arresretpRT ariPf^jap ^sPrwai 

aesrsR i 




isrrrww 

★ Pre'sfS af?rcs»re^ earesr ?rt'tt=T i 
ic srsser srs^ts sssat'^ wa esis ^ef i 

★ ssT, ^Piws « 9rpres»f ^s®! esres sw csm«f s»s»et i 

^ en^n « '^ses e^^ier eaT'Ssm farg»c® ap^per i 

ir sTSTsef sroess are*fr srPt^'et srs? ^ar i 


•ar^sffea 




mnvsf^r &fb 


•if^s's simwit srf^ ^St i ftc*rw %5fc^ 
^RiT *ffiP5n «sitT I 5srar?FTf% ^rw 

V*ft??Rr *fwi?r <T?r t:*iiC5F^ ^pric® 

fsiftf I ^iirr?r 'ai»ff*r%® cbtk^ 

*Tcw f?p c*i®t vsi^ C5fm ? '5n^T?i 

^sn ffew® 'snc® I ®ii(^ f^%w ^itmirt 
'S f^rftRTRl ^^1<S fsJRI 
I ^f% ^ I W5n«n 

5915? 'snwfmiTT rpir! f^w, wijceT 

>3^ srw's ^ ’rrr?r i 'sit^iri 
'SW«>< lsf f3p^ ^ STf% 5T»>9re CSTXfiSi srfSf 
RPTTRT firmer eyre’ll *TC?, ^ 

ssm^rnrisic^ tor 

sn^ I 5^t wRrr 'sipt^ mfcrsjRr's 

wr® I 

sfijar ^isrtar rnsnii 5r<(^« 

f5r5m' 50 awSt ^ 8 ^ 3iT*rRi«f- 

^sTT^r 5if^ f^sr c^r ®ww?r a^l^Br 
f5f«i ^?iK5Rr 5r*tT'® 's ^simtiiRi ^ir 

p silpf ®i ^ COT, COTR c^m f5ic*ra 
OT%?r ®»iRr 'sn^cpRf ^siwirt ^Rr 'sifs 

f^rc^ ? 

SRffttesp COTOTP® «rT?rOT 5 I ? t§.,a 5 T.v 9 . 

1983 5f<nm® >a3ji©t SRT® C5fl?rraf®5T. 
OT® >3^. csr^lBFi- ■a^r C8i«rt i ac^POTisr 

COT^ftgfW ^5Bf fRC?lf®C5R fOTTC& 5P«!fT I Sf«ifiIOT 
C3T>5 'srrtsit ^rfirsitw f^rattcR® srsTm^g ^t^ocots 
miT 5TOR csr f50®R ^ smfw C'JPIR POTCJ^r 
anft*r sw pirt otot ^isnt'snr gpr 
'8Wft^ I ft*® ot *0:®® 5n«fRr«f <fRrefi aistt 

Ptf ftW5J « Sffftr 5rf^ ®IC5|^ srw 

niRf I 

twOT®® a^ret tfWBTRf mC?n®<9R | OT*fR!C«Rf 


csr Ttsf timT. ft®»T^ ® sr^ftrftROT 'sRtsR 

csr c5i^ 5r?r smt 5 r ’pR »!p 'yrft»tf, 

?rtOT?rt% q^iT COT spi^ i 

^r'jsW® c^ q*Rrftc5rq. esrSr® 'srtana ^pto? ®35 
pwaq csTcsffttsi I ftrso ftsrm ftc»w c«i»cff?t 
a5P OTferqn ftcsrftciosi, csr c«rs spcsrq'etc^. ap^snq 
tRcsi* ®cfTc»f Ri?i*q ^ ^sisf% jRsr. a*?? 'sra 
sTFTq® csii^ ■srrsra ^ srq5nifr?rc«f?r «?ftc=r i 
'srtsmr aTOr sroSteq* a^cq cotw cotw srsrcts 
esresr ^sRO ‘swRis^ OTirt si«nftOTjrt aqr? ®rrsiTCPr?r« 

‘ft*R5H5l’ (5!in ^ OTcq OT ^ 

OTcsrsr ? ?r^OT <5^ csrsifttq ( ot COTnlsrir, 
srfeqi ®BeT?iq ^tftr ot )-a^ otsr ot^ Iot q*rftT 
Jq'SPiftai* cwc2r?r OT^TOTT ft* '5T?r®OT^?r esrsnsr ^pot 
siTsr, csr OTstSi c^ OTtOTC|^ stot^f #ot5t OTa<^ 

a^ ^€^5r ®q-sf?r^ a^tr sro® OTrsro 

•sfm at ^\c€ CF^TOT ftsr i OTfOTR cototi csr sr^srir:! 

® OTqfsTOT^r, OT^ ^C5T, C5IOTC=r asjq 
^5COTTq OTtesr OTl^q® OT CSrsRTOTtft ft* Fstwr SRTOTTft 
cir^ I ^TOTCFf?' ?rr'^%OT OT^^OT?r ottcst, 
acRC*t® OTCOT^ esrt w^it ftsr i OT^tOTunr 
*>Rr csrcOT ft*® esrt *itOTi^ qrfttcir ftcirc® i 

OT?r!iq^ t^3*r © sr^[f®9f^ c*^^ X ® 
cqffiOTOT ) a«r*r ^*^OT©rt sRjqsift otrs i siOT^r- 
OTCq®, qCOTWHICq© I asiR ft*, {*r«1 ® Sfc^awen 
ftr^OT §^«TTPf5T © qjqstTil CWCS© OTOTIFT OTl® 1 
fttifxj sr^COTftOT OT Sf^qFS ‘SW' OTlfW 

CSICSI© SRTOTlft "gtsm *S?? OT? I 

OTls^*^ sfOT'Sf ft* OT7 sre® '5®^ OTRJTOT 

3Tsnc'3r?r arte® ottotcrit qftftftstr ©tcOTP&t otot 

iR*sr \ OTtOTCR® COT®, OTTOTCR® SRfOTtft ft®tOTSIOT 
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tWJ? vs fWtJt - 


m;? V 53 J *19 SIT J?ta. C^SJ fpfc^r mr?T CtTVSST — 

vjn fsiw sTTsnsi c^^tPsiffr. siisnsi vararaia^ ?m’rii3Rf 

v^if simvjj =?rT*Ji I vsjsirera^^'aB 15^31 fwsj*f*i 
caRsi cPTtteff^?!rsi Pi?rtt aUrfSrii 5fT?T«f 
t®aissTBi% snisi-ii?r wsmr 1 f^ipwwt ^ 

^RR VSfTfq sn, fw vsnsiRr ®vtrsT^ 3|R ^%sr w 
vs fs!t5 ®-t?r®3l4^5 f%v5TST Q C^^FTCSIT ^f5T®& 

vsiiy^ fpTRF rirwr cfT'S5T sn 1 

m 5TRI, SI'S CtT^ ST«IC^, >a3R ^^Rr«C5It fsiW* 
van^RTT csrsrsiT vsrrsncsRi gf%?wT?r siw sErfsife 

vsTcig vsff^ 1 safer jfRT fiiwsi rif s9'®:5B «i4 i 
sa?r ^ f^l 'sn^^rfsRF %5ic3i igscerc? 5ir»<Rref 
vsfsi'^Nisivs 1 :^'afi5, >at fsras 

Rr'st^?! 'SK«n RKvs sTi^fe s^r vBrtsfrvsjv® 1 c^apji 
vsfTsics w, srsf^rs, sifeiwi^ fwrsi« 

spg^ ftTC5^ sasR msifw^F wft?? ’^si !pc?r Rf 
vSfTSfKSRI -SIVIFSI CPr£*Rr »f® fssf-PRT sT»fRs srtvsnt^ 
3W5I IJ5I ? sn, 'SJSWBI x;5l ? 

fin^l?n5, vsitsuw?! -a^R ^srf^sF vs 
vSTTCSffip^ W5I®I STTI^ l?tsi ^RT aiTy^, 
sfifsinucsRi ■sTSSf 3it»)3 , af^RiTfsivst^ 

sap WTR* csfsnsi r 

sffe^rasnssSt f^vgnsi vs a^ fwT5it*f!iT?r 


[ 36v!R sw, sf«h? 3f<«frt 

fsrvisT^,*v5rT^^#r3P igsjTsiT'!? 'scw 5Ti?rs, sf«vrTsi's spiT'Sf 
f^rm « snjf^ sfers FRrspRrvs ^srsi^ 
si5r p 

aaT< src^af^, ^5?r vsmsf. 

C^nfeT^ V^ST R»RI%?r V5lT3Ti5T Rr^fST 3|Tf5Fsr OiW 

vsfsrfsc's ?i'5Tsi ««T*tT?i ^eivst csT««rT fsiRrf^sr w 
f%V3fts| « !SI^%?r "SIC*!! 1sft51^ ?r?£5rT^ SfSITWfeT 

f^ife ^sr ®aRi ©rir csrtf csncf^ sasp 

^rR*}:^ ,a^ 1985 s!*fen^ wT?rssi^'5 ^WRvSt' 

51'snc'Sf vmsrcsE ^it P ^ v^sittsn sit ? 

silf^ ^RTCI^ ST'S ^ 51^® 51’!mv5« 151^ 
®rt»n® as® ®tSt a{'?f^ 1 ®T?rr sr® csifetpp srrsitst 
caRio? ^"S ®r:st^ msi fsir® Jjcmw 'sm <iawT 1 
'5ftsn w ?[ 3i®sr sf#R ii:^? 3n?it^^ ^sil^Tsa® ^r^tc'sf 
sifsT sasp =pdmr sarrs^’ft © spvsiag ®«*fT 

aa1%9r® 'S siwifii trf^fe^fsi sn 

J®^ :pii:® SfRIT sn?!, SIRT CWtRI STTsffiJSF -smSf '5ff®T^ 

3T®sr, ®i 15 RT, ®?np?i 'Jsn»rT®i9r5i sj^cfe fsp 'snsw 

ai?3i :ii f 

vWfsifRT?! faiV^T^^ « Siaf^f^a 3TsnSf tsp Igfe'?! 
csi«rtsicsi?r sjvaq 3n®fei sT*rfeT vsf?p^ 1 :^ 

fsrcsf»r ?Rfj® «TTt?rsi ?—src^efRT vsiat^ijT^ 
t®jas®cen ?TT?T ? 


^fir^s cmmvTT^? 


[ asptfe si^sr fsniife £aivssifsi^ wsf^iirf csitl^i;^ 

^^acsra s;tf^c® ®ntsi®rg ftcm=9 vsi®^'® 

^?n I csnfeisi® i?®fsi?Ks^?[ fsiwsi ^^nwfsRi 

sfar-'sisrJiT ^»Rr 'snf^aRi sfric^^t 

ipvs^RT >fsraTg;sif®®T, an a®^ vsnatsiT fi?w 1 ^ 

«nlaWT?IRP 5TOT ^ ‘©faiCSRi snJ^^RIcfe^fefsR^ 

35pi’ 1 gar wipp sir ^b® ®tt'nt scat, 

®f5l^® RPtsj 'PTCST ^ffapp*si PR, 'SRt 'STT'PRT 
p»®'«nf2i, p**s>re=rs psi ap®^n(5i, gpRiai pvssra 
OTOTPSIT 3P®ptfa I } , 

-.VgfamwRT gprsT^I fnt® atPlfer 'SlT'^f^P' f^I^TRRI 
#Ptl ^ araRjt I R-3IP ®I^E«I at«"i^ 


'g'3'c^ si^tsv?T sjEfe carpTR cptfe v^5r?«nra 

am va'p-^'^?«f sim p»ri i '»rt?i \a^^p 'prcsi'S 
fsiail«rPT#?IT SK^ ^cpsr if f ISTTP vsjll?!! f PSRI, 
^rnipsfsfwm artsrsiTPcsm ®acan^ 'at'psw, ^P'J 
sP3r-5pmpT!|T vs sftffi?n?l-R^^*fST 1 vgfarp*?! Sfs^TP^ 
arf?T aRmtffe® vs 5i®sp rvspt- am ®i^®t 

5T«sr sT^csf pcsnfs® Piann ®i3!mpsr pmi pWf, 
•sTT^Rp atsfsOT Pflr par. vait^sr vs vsiwimj- tarsf^aram 
Sfflieff^ dJ^TRI 5191 1- fSfsfrafprj^Pm SIRS «fet 
simiw^ Rmni 'jpssispsf «a9iTPm rhsr 

vsifeTfSTPr t®fp am® tarscaiT *W5pm, vsicsm 

sptiniait prf^-Rmnmi ’s-sf'sr <?siiPt*fe \ 







1985] 


I, 

^ 4-«itsRr ^•RFn3J?j ^!?i ar^ ^ 

i^RTc^ m \ ®rt?, c^5n f25WT®f^^—*Bn 
i5ii5caT-^TO «?p ^Rrm 'siTw f3r^T«ra»t^ 

'5wsn« l^f5wt?RrT f^im 

Tqrs^B c*iTO ibwIjT sprapj, sires? wsirt=ft sjtpr^ 

^f^rsiTOf si'jjM} >a5TW^fa ss^ srs, 

^"sieSRT siw, 

<>n?r?r stnRs. siBri wrsrsit i 

7\Tm 'stifr *ae!J ^rt'a^ra «fRr ^f=iin?5T 
<tTRi5i ^-sRit=Ri fSrsiHspTg :!Fire5 !;e?i i 

wt?Rr sn^ia e^tsfifif^ asnsm- 

'SOTt f5f<TO:?Ri T^rm ^sir^St ^renm 

'BimiRT ^esf ®r9( ^Ri w«ite^t ^ i siT^f^sr 

^ ^«iwtr5? ijen < 5511511 ? 1 

f5j>^^-?5f9PTOc<g' t^rant^rsp ffe<sT*iT?iT ^rm? 

^Pi=t5fT# arr::5rfB^- g?;^r5I PTf®g<5f9r I 

•■ < 

3T55^ ■siTsrf^i? ?5^T ?5r 

si^ ^g<$< 5 sf^ v3 5if%5[<«rTT:5i5ra? ^sn < 5 ^ 51 ? 

<3 5Itf^li5T ?'?tRT ^«R!<ief ^C^Ref ^gsRJ | f?|i^ 

ra-^r«j^ snsrffea ^rtt c?t^, a-*Riw^ sn^rffecs' 
Htfe C5iw»^ 5nfr I csrsisT, ?'S5 itht astr^e^ 

OT^^nsiT ?ii (*r'jy ^sf- 
f^swtf^Ri) sfT5i»f^ '|f^:"5Ri 'stif'arr^ 

wmeRt ?5i 5?r ^w^fer 1 

sfRlT faes 5T^PC5I t?rf^ <5’f!R5»?1 9fTC^ 3I*fj- 
a(%5iTa I a^ astt^w sf® pr;? ?!?)■ sre^r 

?r5ic? c5ret9fT ^c?ic?pr esnf^?!'® 

Rrsnpi 'sn^ie^f^ 9f3f-5iPT5Ty ^sri 
asi? ®rsT ^?»fjT?r '^rt? a^^ 

555 ^ ^?n5R, W ^SilT ^CSf WPit 

srt I 'SR?ii«r e <51%? sitspR ^^JtrsiT?! 

sRt linens a^$ *r3ic?rar ^5?F»9f 1 tsR?fr«T ?ejr 
®RH?i ws^, vsKH^i *ff%, 'gncpfa ®'^i?“sra 3;raf, 
'3 t[iRrT5r EiBra 5j®t?rpiT 1 a^ ^f^^iRRi spcsr ^siriRif 
f5(*fRjef 5^8:^ ^SRpe*M?I 

asrt^T? © ^Vsjtsrr a^sr^ <55rtc?rT 

^I5rt5f cR'sw fsresi? ^=qs*i>fi5r?r ^csrt asr? ^iipw 
t%«R5I 5iw|t3TO ^JijtSTI Rrw?! I 

5i*srf®5v ^Twr w-ejji^^rfB sri^ ^r^csri '^fs^jqp'wr ^jtfe 
f»raK? C5i«% 5p««fc^ 'af3rT« ^ ^asrar? 

5i®<p'*k-q *ofi^ cpnsrt?^ 1 aJ^ 


asR 5R ^sRi\8 ffsi w«rTR ^tcsi ^Rcsrr 

a-sRTtsRT fSrsfST^ sitBfSi I srgrfe 

gf*j[aii(,w< i 3r*fiiP sr5iT«f 1 

a^l 'spjpiR srsrsi c’rnififrar:! 1940-aif 
pfTTRs sr^ii %f:i 'g ii ^c s rfwy t <8 fSrafsrc^ ^Rea 
^esRna 'sfaR**?! ?T?IT ^nt5f 'Bl^5|ihR 

=^Rrl?C5R, ptrjjr aFiif?C5f:i a^?? 

’siTcsRsra 5?TC5rsr '5?! 

<P'ilf?5!5f»T I 

'Qf^r^R 5fi^5ic5iitB5Pi3f^^ ^ w 5qj?ftnfsf 
^ ^ r^Bts wfpp m^iT fsrc5it? 1 'SRii'sy 

sr«R Rfar^t?!?! 'biijr a^ t&^MTtrc^R^a 

fsRTtsi?! ortiRWrT ?s?rr ?5I »RItspfm^ 

f^esTR 'astrsrfs'jj ?=i I arsfB %r, 

fspwe^ <3!? :gRIt —5rT*mi«R5 

CSf-'SRSI ^ ?5I C5I^1R, ;:n, ^■Rs*”fa:s[ef aSTT^S 
w-'mR ??i c5j^tR ? ?tJ# <8 ruRi ®rfm?r»f 
®Tt5IT5TR ^ fsiOTsfr SJCSR, 

aeiRSTs em?itc5n a^jsfB ^iBr?i 5rsi3i:iT ’sm? 

(srfpf® aaarqsm ^tawr ?nif^) 1 

RWRSER* aj:?iTf5<5 SRtRl 
cpT'35n a^? ^gf'jnrPf^r^ 'sife >^ra^ '5 Ri 'sf^rar- 
?T«i^ 5r®T sfsnf«f'5 ?? I tost CR«rt snra, ra-RHRT 

afa*5n si^siflssjr iRia ?T'SfRr-?T'^ 5r??r asircsf 1 
araFcsf'<fNn?r ??r. f^rsi*^- 

sifees 5j<aj asnfef® m 1 ?i3rf^ 

fsp? ^tsi tsifPP =^?r5t a?®f 5P?rr?r sfw wniRT 
?3lt^ I 

'sf^cpR <®1?Rwtsjk tspstf^ 'jn^’R ai^ 
csf. a^ 3FC5I ^"^RfiRi ffe^t ^rflrsrR?^ ?rac? 
a^< a§ f5i\3tTR a=5# 5^i'5=i *fRtt 'S^ ?rar? 1 a^< 

a^ twtcJRr ^ R 5r5i^— 

®r4^«?r spiit—m ^i^nsnciR fir^csnen aai 
»n\siiT fsfRt? I 

cws m?!! as^# RroB ^ar?r a^ csi ^ 
'sftesR 55*1 < 5155115 ^ iile'jy 

>iw(bia« 5n!niRj^f5RT«i 5^csf?r '?=n ?t5t 

f^RtBR ^?ir SRR ^t,t? I 

[ C5nf%Rrff ^'sjJWRT ^I'ilPj'srei 

aroi^] 



gy i^c T Jg tT rw ”5^3 iww «fferffrfif37 

sw'tf mfeRrs t»w i 31 c»r 'Sfis[infl. 1 ^ 861 

^VRT s sm—150 00 feT^, !%'5ts s 100 00 fewt 

f?w m (^) SR*«i 'sisitw 2000 ■sTC*n ?rti^ I 

(nf) sf3!P»i gjTswtsf wc®? «{fcm iitlwRnstw liiws ' 
(sr) a®i3nf^^ , wT»fm=r!in5kPRr ^5f ^ 'sr^wrar 
^5»r ?n5?t 35t® ^ 1 

(SI) sr^v fswt!5=i f^^c?r ^ifii^gccrg 3 icbi sfeii ijcsj | 

('®) ac?ira=ic3iTC*i asfrijiQfBi sRqc»Rr 

tin?pc^ I 

SW**! taiIC®I?J i fWT^ Mflw=i, 

fii-23, ?n'sn ?rr^sf^ »ftS, ^fSrasrat-700006 
(C3PT=i « 55-0660 ) 


0- fis- miy^^ srf*r^ft c^ 

*Tf4^ 


OTBisac5i«5^ snf^sfcera \5f^n W's?! i 

i-ivpi.v-c. ,4i?Ric«i?f^^ *?1TO i^nwnsf w^T I 


sj^ firgiR 
t*f-23. ?jr3ft 

5vfsr»r5T-700006 

;i|fm I 65-0060 
































C^CWVTTS 

WWW 


w^-Ppsnsf‘9rf®fc'5?r ^f^3T 'BrrrsrTFRT^ cwtr^wr 
ts%w 3n?rf?r i gn^ srti^y m* 

w?t*r (si^ fe«ff5 f?wc?r ®'iitf c^ ®RfpfT«r, 'swtf 
C5T-3TC^ PI-'^ ® «?I»V CSit I © f&©tg 

nra ®f?r wsircr © f%®t^-*if3tc® »m- 

<n?refr sr^nn^r arsfsff^rs w ^isr siaj ^BnmtiRr ^sn 

^wf^«i, ®iii ^ f%Pn>§(jrT ^ I 

«w»n ^1 liir i sfijjrurtir:? 

»i«y 'Brf®jF^ an^ =aq}wr *rTi?r $ vS^isi 

fB©T-'S^TW, 0®T«-SPS>% jjpiJj I 

5T 'arf©2i?r ^ iitsr ars^ irf^ra 

w ajnnTw ^Ff” Fffirpm ^ ©rm 

SW PRPTOga ©TPRP © 51 ^ gt3T :«fRrE?, f%© 
^'51 'B(C»^©t«t ^ aflit© © «ff5fC© aji^PTR >awpir 
I ciRPTc^ sff^ww snfsRF 
’TO?! =w I *?! wTwrm5?m ^ sf5w 

(Srofif© i5c^ sjtir I 

1696 3i|Tif ajTfe nmc^ 

aouraine) arr (La-Haye) ^a,jq 

I %aisr ©iTi|JT5fN^ , *ftf?Rif53jr <gi^©f 

^ ' W?RI^ f%^3iw FfRT 9if?r2sj mvm 
^Prw^r ©5RI ^ 51©^ ^ 

PT^asTE^ C5wijw?r >n#(r-©i^T ©isr ft«r ;n i 

PTW?!! \grjr tar©tsr?T w i asn® 

'^WE’r f©fSr art tycH-rs (La Fllche) '"jw 

*f5T I 'si^'SHr ^sjj 3 T ? in a r waiiBi 

^tSlE'SH, «?!< ^ smt© iwcsr C^m?! 

^^571 ?n? ^pr® © T?r ^ramsr gfT?i 

^ '^=1 ?r3TO %T I cTOt ?nRr ^toest »^fEa!5T 

^ m ?!tE?T fSnrf^FfnaTE?! Sfm ^FE?!:?. 

^UPT'3!%^ tm©?? I?w sfaR appriTl 

•a'^ncR Mydorge © Merssne-^a? sjpr *rf|ff&© 
^ >a^< <a^ 5Ta3r *fE?i sit®!© ©raoTOsr ?pi3r i 

^ftfPir « W^TE^l! 1 ^ 

•irPT* a1©wK©t ?FRrti;?, sFtipn 'asr^rm ^ Ewm 
»W>5W SEk?5T, ^tafCSTT b R lft©|E «f ^epafay ^ 


?Pirsr tarqj affirmsn sfe^e^ i la^ »av 

’f’T^/^gsjnjifsT^rsft ^ 3jjjt5§ m^sr i 

?F«tt5n ?(n “fTO © t^iwsi ssrt’fw?! 'afsa ?Tyar 

IJOTEfSI I 1617 ^p®tE?tT SsrstI RrofE*! E3?f«rFfTsi 
sf 515?! *fC9r ’iwmrs snsn sif^ E?!EafEflFT i lap© ©’i^ 
«a4| i^fMr»TO srPfE^ srR5 ^rsrfn, srt? 
£5R?C5 1 t©T9imsr ^R!Ri «rsr aap® 

5f5jT»fTsT qipf sffSfEiy ©*Rr asnrjrr © 
’Tf'SI*! ^wcsr 3TCF©sr *R I 

^Nesrt *ifir5r5nf% sjUSe© <>m%5t f^rc? 
>9Pf ^3?lW«I »lEai« 35E?r 

WE^TRi 5F«ff?p® ars’nfeii 
« fsi^TESf Ispni JiFTEapii | isiiqrfjRi »n% © sisisi>^lar 
ffeWTORsn?! © igEJnsr BflE©^ ©r:n EFRrn:^ 

1628 ©5®TE?Ff ijeriT© sr*isi ^irsT i vS^rtEsr ^te& 
'St?! ©rRT ©’rt f^anr® a©©!^ ©^ 

5751© ?!!&© I 1649 SpfelE^ ^S^rSESRT 9|41 
IW^BSTRI PrapRT ^ sm<^ ^SI I C3T«nEsi^ 1650 
IP&IPT 1^®i»iiPhj 1 E^npf ^TW© ^E© ©’RJ | 

’TRTt EWIE^ ^Sr'TRE51f ?5?ESRP aPS! "faflT ^1?®! 
^‘^E'iisr, lap© art*?! fip^Bs!! aajq WE'^si 
®f5 E5tEap^ apspVEsi »llE©'jI irsi' SIE?I I 51©ai 

ESRPTE^ >a4j *^1© © ^STQT 5TO RR05 S7t Em? E?tsrrs»T© 
^ sfimsw ?tE?si I. 

*nwar © sntEsrfSrs Esiapii©? ajsnHT'sil?^ ^© 
3^«Ff»f ©©R^© ©'t© tS!©tlf5Rp fe©l©t©*it 5lE5f®B 
'S^?T?f i m^RT© © tarytfsRTjrssgti© ^’i© ©i©^© 
?^T ’TOR'? ©E^ffar I ©n©©, ©’t? ©^^ %r ’©»B, 
«n? ©©tsjt© firar ^STRof^t© \ ©I ©Eaf© s?1©t 
^'TF^SR© ©»E?^I PTapTE© f?WTO ©RJE©? 
ihiE?? sff^sfSiSy© ©WEflfsn lap© ©li^E?© 

Rrar?E57? ©<^© i!© ©Ear R9 ©© E©m ©RTFS© 

?arE^, ©I3|© ©T ©RITE'S ©TSE© 'BT-tS a©© ^©E© I 
©%© 3r|©IE©yJJ t?©E©? ©!f%TO a©tf3fiB ©©, 

^ ^ ?rt^E©EaRr aT©lf©©TOt ©t ©TEWT? STESrafS! 

I Bi©;rj rjft© er© ^hgj© © ifS t ^B ©© 


* ?:?r©1.7i2(;i3 



[ ^ mf( 3r<<lit 

(Index of Prohibited Books) iqt i 

w«tT a«{5i s%. Rules for the Direction of 
the Mind 1628 csrw tjwro »Rt 

snviPra \ m System of the World 
1634 spfeTJW wet ijimo srm fSr i ?pnw, 
er^wiff 9if^ f^^tc=?r ?r0fw *ifK3P 

wonr ^*e*»rstf iisi ®rji 

f^sT I i|pr 5raar styn;®riSn3?r »tT%s =9rsrT 
swH sn^ «>rT!7fS[ I 1637 tsTi^j 

gnj The Method of Discourse srvrPi^ 

1 3Ttf^®I « PpfeRf iPtfSTgi ai^ %;r® 

f^,-—La Giometrie, 
La Dioptrique <3 Les Metiores sitfSif®^ ffeer- 
4ic<i«ii^ vSi^^a arsTsr La Giomelrie-t^j|$ 
w«rT ana I ^asfTR^ ^'^sttens >3 ’^rps 

anaeff I f&©«forar ararjra 

wsa enfstf^ 'st?na ?ne apcanta i 
anfe '8 The Method of Discourse-cap 

ws® afRT I (flil er^fls^ apca q atataef 

^iS)C«j‘'Si ar^ra ^ apca i 1644 tp#Tc^ 
Principia Philosophise sr^it^® \ sn^r3 y »p 
f^r^TST—>siat >3«ttan^ 
(Theory of Vortex) aiatif i orapic® 

f^a® aRaa i 

iiiswef'snaat caaptc^ ^aa o 'jTta ferfa® 
a^efa aawi ij-sta a^ar aawa i tsara 'sTta 
fB'Si'siawta fSiavsa caatfS 'snjaaa aaa afarar 
5flf^ :: a»t!lara ®maaa faca anwtuat a^aa i 

wa»u\^ afafeas fa«ia aiafaa^, grrg»f^ famtaa 
s[T!r « sfcaTsrfaa—«i? f%a aacaa ffe^raiata 
jaafai? ^aanaran ca «acaa ^aar a»ca f a f ^awua 
ancar^ a*af ara ai i fensTf^aa apt aar'sr 
• 'diapta sffearsR ataracaa cata ^srfaar afiratca 
PTar ata i caa^tc^ aaa csnc&aST^S-antafaar 
acea eaa aajy aw ara, »flat s -aaa f^iwa 
aaa aa aipa Ifeatpfa® 

aa^'a waata "spa if araf%a \ 

-aarpfpa a^'a aricanaa ® ^*ra %a* fSreicaa 
?['5hffr a1« 0 a ^ 't a artfla a^aa aiaiaw srf%aa 
aP5 ®rta»Ta Ptw pg a apt aisf&r® wa « wwa 
at*aa « ^|3wa catft taa i *fwnr Praa 


36^ 

cacas ^’Ta w® acw ta, mat aijaarPa'a ara 
^Irwa j aasRfaf^, ca^aa a?aa pcv w® aa 
at—snsTtana cappo aw errar ara at,—apfBawa 
aarara aa ar i tg®ar^ w’la aa * .erraat fawca 
caaa f2pf wfa ? 

^ra apt acw ana (Logic) f^wsf aanr i waar 
ia9^ WfSr w warra ama a*at® ana P^tapaca 
w^a w cata aisj <9aatl5ca 'srwa i w aca 
f^wca tanara w at^ar area f ^’ta ara aaa aa 
taacaa arwa afrota fata man^ar a»ra anr i 
5[wrTt w'aaa—aapsca aw srfskia aiif^ 
faaraca 'sipaaa paw araa 'jfra aprrsfat® \ 
tvmc'a'a a^aia fefSr ^aa arssr^ ara aca, 1619 
spfeTPaa 10^ araaa i aii% atf^rf^ aiif^ 
afaewT arara a^rfaaf^fw, wa aanaa pwa 
acatwffaw pr^ ara wanraa anr^ alarwr 
wcaaa i w ar^ afaro anrt? aara faefcaa ®ara, 
>9at 5Paa^tra a*at ata aat antat 

at? a»aT >aJ| ca. afa® ^ra faaaa^ arf^wa a»ar® 
area i ca-aa ta'^ifaa* siraaata tpa vsat afirara 
facala® j^a, wa ara afarwr a*as^ i 

fa»acaa a»ar, afaata a<ajt, ^twa aa*®, *pa 
ar aiar pr rana aw a*af^® pna* ar ta»a, wcw fani 
wca ara ar I aw faefraa aw% afsar caa arS, 
sffw waii^a f^swea awa ? 

aa am f^aa aaa araa anr? o 
aiaarfaw ara ar ara aa at wra* aw ara aaa 
a*at ara ar i erfSawrar ^ ^ aaana 
aaa aa'^ ® aaa rara» ^®awa tJrpp 
^3iaa at® ara i rara ralfli^ caraiaaaa daaawra 
aarawa a^arw ara arrw ra*ra ^a%® at 
af^ at aa i raa»irwa ataat, «sii5 aaifwt aat 
f^ra a^-aarafaan-aiflaPm o 

vs<ana ir yc !r aaan aatata awa acat ®’ta ataat 
« atta^tat amsnj at arao ana-f^tiana-afarw wta 
araata v5taarat*n i raanr® ^iiMaaf awaa <^ataa 
a^a I ^ta wawgpa ’ja a^at araj aa *a*'& 
o aiaatflr® aw aaa area ^aat ®t cara* ararar^ 
aa%r®ata*aa^fa«fa.a»at ami aa'ra awf^ra; 
eraa a> c a a15 t i w'ta maf5 fawa af^itaa 
aar^ artRtt f&at arfa, tawrtt aitfii aitft i arwa* 


Rirapfant^ 


* «15 atjyam ai^atra *a qa »Tw yfa ta aa » ^aw f ra ca> aa, ^aaa airf^ ww arata* 1 



3f6 tsrelFfaRr 16^61 


sjftsmi vTffot 'sttc? I 'gn?n:«Ri nmr ^ «tTRr 
5n ♦rt^T.aT'st (perfection), m (space), ?Ft5f 

(time) sffe (motion) i 

fRpRf fSwTO cPT^nc®'?! vs ffewtwmt 

♦ifirfgR* I sre sisnr *tRr sR^ontr 

fSpEt^w fesR—^nsrt^pn, 'snwnspf^^ 

vs 'S’R erc^aRTvS 5!PRlf?ret5| I 

Philosophy of Mechanics-vs^r arl^^'m i 
fefsr *n?rert vsim^tv^t srsii srT?*f^ 

,a3R ijT5jw?r «i^ir ir^vs sretf^ipnw ^?pi fsttsi 
Fter I srfeT*r?rc9rsi ^rjf ^Pr«»& 

vgf^sjtT fiprr ^ iTCR !a»irr ^—'srsw f?r®f5i»v5 i 
tPf't^RT £?sra VJTRT f&«t®T^5T» vs fsiaira f^W^PBRs, 

f3rwc=Rt war's »fl?r 'si^sRrei w«fT sim i 


«E«5f RiRTS ^ iff«; g n v t rv B' i vs f%*r^vnT 

*rm I aRFtPi& vsfRr »i«<ifeP!r ^ vgigi -e ^iRtWR 

RT. %V5P{r ■si5*n 59t 05®^ 5it8r vs'tb ^ OT-IJ 

35«f ^p?rt5R Jisit vSpiRr sm^twT v^^rctrir »»® 
5TTsfC«T=I I 4wp [ <>*iw , or ^uvs^ l 
efltf^CVS ■^tWStfSfCVM SK?T9f ^RttSR I VBtmt 

'siTcsiiJ vs ^’Rr sptf^- 

SftJilRr siwjef f^rsraef vsit^JTtPR >3^ ^ fsTWtJ WeST 

sjvw^^srai -avnrw vs’rt ^*t%?r <?miRr«r 

vjtBt *i?rt I 

*Rit sn^, R*t^ snpnm 'srm x 

l^reftr 'gRTt® wvin israt, x sJl^snfSrfewTR 

xa=:ax+b® .ai^ 5rqRp?r«fw f^rw ^rt, w«im^ a 

vs b V9ftV5 I 


sm^^f^vanc^ a% ORnc'jr'^r ®rv#i?i varfsp^er i w- 
(sjvetR lesrst^T^ snt— m<s ■siRwa ■sm vs ^^smer 
v5Rt arRs tR^pi vBiteii?l rr \ ^wpsr rcst avirrcRt 
vjTRT ?r? ^TR'l^RT SJPSR I fsiCVSf RVSR^ RRfl^ 
^ V5tf^ f^rerRR RR vsjl^qs^ef ;gyj3Rf5r— 

f5j»tRRqi SWC® ?Jt5J I vaRR f^. Sffet'5 vjTrt ^plnj 
csiRflTRte "srsfR^ fSmi sri i ^a^ si^y^njsr^ is 
®Rwnf*T^sT*i5r«p f^r^pfSir afe ir rt vsiftR* vsnsn? i 

RTlRf®^ CRi’Rtv^S CVJJ^ ^prj fRCVSR RT I 

fRajw RfRvse vift^r Rnc? ’jcortr rcst RrcRf^ 

RT 1 R5rtV5R, w RTferf^RT WRST RfROjy^ 

araTTvafT ®T ^«n^R i sfrtr, law ar^fe-RT^r jrt rt t 
Ptrjvr RlifvsvwiFRr a% vff i?r <5% s “Those who 
cultivate mathematics for its own sake are 
idle searchers given to a vain play of 
Spirt”.* 


»aRR, CROP VBTT3Rn V^!^, 



. (The Method) f?rR5r vsTRi^vy 

»aRt farsrtR RfRCvsir Rrsrani araiR rrtt crw 
RTRT, rtstrir rrrvb^ rw omcvg vsmfRfec® 
*i«<fR5 srantsf vstrrr s^crr i rrrtrt rv^isr, 
>aRt l^^llF T g ta entfsif^ rrtcbttprt rrcstr i 

ffefR RarwR,,,, vs^nfR^jr a c^ a p ® 

afRTR vs tR^ROT «t«f I »a^ liaTtfR^ t&ca 
VBTTR^, f^Pi^ 'W3t ^ RWRRI»f% VSTRRTRR.^ 
^ I vs'nr RRW areferar ^'WRfRWRr a% RRTtsnerRT 

SPOT RWCBIR, ftRU® (SrtR RS RrRftTO | > 31 ® RIRfRRf 


OPQ RRtRR^ favgvsr rtr PQssb >aRt OP** 
a/2 , OQ-cr* RRfSr® rrtt rirt i ®r 
0R=*a/2 I ®T®.aR, X->aa rrtrtr QR-^R<ti i 

QR W ®Rt aiRTR PR|T# IRRfSl I 

VSIR*TT R5 PflRS^ f®fR RTaR vS aiRTR RRaOR 

RTS, apsjsf aRTR ^RlRCRS '8RS CfCf 

fRWtSR I RTi^ P5W. Wm®tr arRTR vsif® RRWrt 
SPST RTS I 

x=*QR«R0+0Q-a/2+ V^+b® 

4 


• Kline, M-Mathematical.Thought from Ancient to Modern Times. p-308 
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f^ «a^ '^iTf^%? 'SJ51 *jr?i«fr w 5t^^iof?r 
sirm tRiceRi Ri«rRr ^ 2 * 5*1 ?F?rc^ 

»ffe(^jraicpRr msni f^sF^ ^cmsE I ®r^*Tj J5r-^sn 
CPT^Tt^ ^'SJ FfT^ ^=I I 3PT?I«I, 5Ti^W?rcei?r 5ni5TWT 
'srafisRi sriisnw sif^i^ f^ 'sift^p 'q?^^ 
'SITRfTM ^CgfeffR 1 ^ 15 t^ tSF'^ Ad Locos 

^•JHICSIT SRslfipy I 5n^=5f^^«.5f <«|?T5T 


.a-f<^ "sr^ sRn“t i 

f^5ifSir 'sgs^ tPTTO'S^i f?n#i'35Ri ’sr^^ 

%t ITT I La Geometrie-?r '®f^m i 
....What I have given in the second book on 
the nature and properties of curved lines, and 
the method of examining them, is, it 
seems to me, as far beyond the treatment 
of ordininary geometry.”. 


5r5wa»g *n«i* 


3i«r ®«r^ 

f?i^:i?r f^sr srs, siRgcsist 

^'BJTftTC'jy st'Sjetm W«fT fffC® ’(TRII 

sisra mcrc^ «Tf^ 9 ^? sra 

f^-STW 5TT?I g^|:TT?r JJI'JJ I 1^5? 

wrar H5!c^?r to tyrcf'S 

351 ^ tsiR^p ^ in i 

ORTO ’STCT f^fTSJtSf 

'jfFTT 1 tpfc»r vs^ 'a’^t^rrir >r?’«nt'8 

^31 ^ I ' 5 t?rc '5 ef(5 19/20 w 

%^fi? ^sft ^cw’sr *5t^ IJRt 

5r!^ =n C^JT 'STO 'aiT’slKii^ 'SfJT 

3cn:§ I Ji^'sfSr ^ s 

(1) 1966 ^5%Tc^ 24c*f ^R?jT^ ^fsntPt^ 

«£i?im 707” 

ipTiFra ^ ^’i <iT^Tc^ t'SCT «TC^ vast? 'jyn^u 
117 ^;7 5iria)^i I snatc^Rr ^c*n 

1^=1 m 

'B'HT I 

(2) 1982 22c»r '5:7 

^ 59 ?! ^!iiT?r ^fQ?n^ csnfiit 707 
‘tstH?i»r»5P<i” c^mr^ ?FTi?r =rt3si=im 

aitTO waira rat5T situ, aca? Ill snst^ 
?ic*n 17 wc=r?i ^sp^i sciit i ac® sns^cpRi ■siwf ^*«r 
feeiq stc5i;5«n ^rSf^F^t 

?[f5fmr I f%f^ aR«f ^nsr 1 

* 1 , C^silsraiTCSR, 700004 

5 


(3) >9^ :an??r 1985 23t*f 'f 

Srr«St ts[c?F ac^r .aimr ^f«5iT?i 

snlt^ "747 'sfTOT ^feisF 'jin5rm5r5Tc^?r 

p(%ef af^-si §9RP5r csR^ aitr 155-56 -jit^ ^ 

'5iT^3nf%^ 5rj^3^9fRr usw ar? 1 at'® rqtS 
22 'Sf=T 5P^3T35 rsitS 329 afc^^ ^^51 sicfe 1 
m a«m® <a^ srr^pn 1 

ra rfr f^srrcs^ii =sp^ ^ snit 

wcp siiR^ ^ctRT rarcsf fsr^^T g^rt=n?r ^®f 
f^. Pft^ 311 spfS, JtT c^=i 

vsrs’&r^ ^^nfpf aia .attyj 31 T 5 1 a sr^ 

3T^ 3TfS^ rmi5 OfTRI (^re»W 

«r?c=f?r srar 1 ^ *?5r "^ji^ 1 vSijT 

f^3qic:q sni^^srr 1 wjto f^piT^ aflf^ijef 

C5t af^^sjet 

5T^sf^^ sR^9t^ f^rarsi ^^5nRr fit's? 'S'SfPt?! 
t5r PT’j's f^pnii 5700 cipfer 'S'Sfir 
'5tc'5 srafB dime's j5m i c'fi^ 'sr^^nra 

'SflCWl C'^ f^’snil "^r«li^” ’SIW'3 9 ^ ^ 

G< 

^fSTiit I v 9 «fTciT ^ f^t?r 'BfiterlBiTf 

9* 

^ I 

^ f^^rrm msrre en?^ 

3i3?t^?r CfT«rT ts(c)5 tsr amt cmir 

iJ'&gitT?? SiR^ f^5nW?[ fa^HfpfC^ijrjr (5i<*f wfesf® 

im I ij3Sf®in TO ^ m C^IT VSR'S f^itRiRI 

rac!^ fpfc^ C4nit cst© 5i*5C'^ eitca itT siwr 

sralB Rr’siicim f^tro 
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'^isr « 


ITTW f^fss : 

wcii5f cg^r.'s'i?!, fef%6iirf '©tSt 

c?r5j!^g ,2^? Ri^r-'s'H =nc^i f%^(S 

^atc^ ®r:?r ^ ^irsn ^tt i 

C* 

csr «F?i ?5f% zfu «T? ?p 5T um 

:qT I csri wf® 3^ 3!IT ^ ®Tg 

«ira?T 3n5i >a^ ^ isir^ i <a^ 3T5i 

0* 

fjiof?!^ >st srt-®^ J^Pfwgr i 

(1) 35351%^ ^Srgsr cgep^ g vSfH v9<pffi 

^5icf^5i 5IS i ^ >a?r ijf!! w 35 ^ 

—^®i®a^er W3SI £1^^ 5r?!:3!rt=fv;i>^t5r cg^f i?r^'OTsi i ^a;?! 
csft^twT “f’ff gEi'?r'3 5r^ »ppt?p'3 ds^f ra-^'Tsi 

^*JC'Sr^ f^t® 9fTJ?r I ^C5i5f t?RP^ 

:^5i5r?iig ^p^pf^rt©?! 3T5 i sr f®tf® ^51 sifTpg* 

•• <- 

^r^TCisir ■3IWI ^51 »r?n 5rtc^ 1 

sitsf f%%« gspsi sfigcsfTtffi^f fpfir^ 
tjf®© ®rT^^®f csr 5[^ 

’g?rcfB*?i *ic?pf? < 5 ^^ ^rc^ c«Hf^ *r=?i'3f«T'a ac® 

«f?n ^ 5JT5II 

a^ srcai c^n© ot?i^ < 5111 ^ 1 srarf© 

^'sirrsr n?r ii©T ®riT5rg® c©«t ^irc® «>ffc^, 'S*f ®i$ sr?r 

I 

vs^ !;©<# ®n*isi‘i©T ^t's^ ^c? fvtc® ’ftrs 
c©?! ?s^T “I’ll;? t nwffec® c©«f sis^rg t^f»f®©r ^ 
smr:^ c^R 12^^©^lm *tc^ ®st^ 1^snc:r?r sjcin 
SIC©f5BT, sjcsfl f^f%^ STlC3Pf^ 

5P«[T^OT. snabim^ ^airsn®! © 'sn^icipf ^®jtf^ 
5fsj fsi5Cii?r c»w ®n*fsi«©i5i c©« S3^'2r ?ju«f 1 sj®^er 
snc^ a^i si®W«f fsiiai<^ 

srmt ’^'srtr sirrcsp ®®w®r ®t cS^t ^gc® ^ncsi 
fsjgr<^ sr'.»«r?r siicsti snc^r ^i?r i:©vr gsgi® i?c?r 
5II5II t^T« sirg^i ??cii 3iT«gr?r t*rg ®ntrer*©r 
w srsj »!='if ac® c©«f 5oa sim ®t a^si a^ sr^c^g 
ST® ^w® *4K<p I 'jyrg ng m® 'sric® srig jpcg 

C» 

V\V I 

(2) fPTt^ ^7^1 (33ics 13 g a^ grag 'bws 
«ig cgf*f I fggrtgg gasgt% pts; j^csr cg^rg gsf© 
tgsgg bsr^, fgsncgg gfscgg, fggsr gqiacgsg gigcg 
fgfeg fgcpwgs grsr spgg f^ ®gi c^gt snct^ t®iifg 
acsnwg^g fggg^fm firfagw gg gsfS’g^Srcgg sn^icsn 
g7»fig«i ®Tcg -S'^ srcsg grincsn atpl© 'ags^'?!*! fggg 
fa^gg ®i;g egg*®' gsgt gtegs i egi? ®flT ija s 


[ 38®ar 34, tm 3?3n 
(g») fgsntgg ®T^^?1«fg* sff®c39( 

) 3 ) tggtgf© «®t?[ ^gg ^® Igc^ 

gfg ®tg egap®' 

(91) tggigflsg fgg* fgc4*r?p fggg, 

( 3 ) ^ifegng'^ CBTif®? fggg vsg^ 

(®) c©gs ®rcspg ag gs® ggg '®rf®gtf3® 

®Tg fggg 1 

eg cgng fggtcg ii^ cgaprs'ig g® g*gt 3® 3t 1 
'5rt«ngg®Tcg g*T& aggg fggtig cgggsr'ig^fii g® 
spgi ^g snegf 1 cg^fir 33 8 Fo-27 fggpr, 
®ntCHT cgifg^ ^g? 707 ® 737 fggtg 1 

(3) i%f^^ fprtd nsascs^g s ^i©t a^ 
gtgg ggc»fg p^i^© cggr®'ig 1 va©t® \ 

£ 1 ^ g®f© g»N^©Tg 5Tf3®, <ac® ^rg^gr g=pcgg ®g7 
ggt gregs 1 ®cg .a©? Pr®g g^cg ggegg fggreg a^ 
gist© grg^Tg g^i 3u^ ®ig §gg 1 agtg gicgg 
iwcs a^ ®i©Tg gegjT 82f§ 1 ®Trat fggiigg 

C3^c5r g^gjif© 100 ag cg^ 3 c® gteg 1 

ac® fgf®g f^g wkft® fgfew ®g! egg*®' gsgi 

gicgs I a^ g's® ®cg!g gcgi ^cwgcgrgi 33 s 
53gR tggicgg ggc3g ®ig?t, g^® 

gfggm gr®gfg cg®gT 3cgc3 ®Tg f^g, g5ca|T3 
gf^g, fggtgf© g»® f fgcg gte^, gT®tcgg mg 
® ®Tg, ' 3 r 3 rfgg gfggig ® ®tg mg ^®iTlg 1 

a^ gjpg^g ^ifer® cggs®'Tg®f3g eSg ^®gtc®g 
t®^ ag? gtgr gS 3T3 g? gpgr gmc® 331 :® eggt 
gtg I a©r agg g^g® eg gt®r g^i® gteg 
'sfcg gc® 5ftgsc3®, 'sfg ag gjgi F^g^c® gteg gt 1 
3 T'SfTg eg^fSea® ®ieg® ag esptg ?Pf® 3® gt 1 
af© *«?g fgegtggs, ®ig fgegtgg^ ®3 fgegtgg* ag? 
gtg fgegtggs 1 gtgtgg g^ggtg a^ eggre®'tg 

gge 3 g sH?g 3 gtg eg^tg g^tggt gteg^ gi 1 30-32 
3 T^tg ^© g egegs ge® ege3® ag esptg wf® 3g 
gt I al©g gt^egg 'srtggg aw f^egg gge«rg «pp 
$^e®g mgg 3tgt t®fr 1 

g rtgy gfwg gsapfg© ®cgg egap®tg, fM®©t3 
^ 1 ^ egg3®ig ag? ®i©i eggs®tg ae®jg*l© fggi'? 
mf3® I fggi^ ggggt3 ggggg g^ftg gtgtg ®gt 
gtgtgg fggr^ 3T®t® ®gs^ 'stg^tg ggg fggi^ 
ggggte3g ^egg gtg®! apgi gtr^ f aegg ae®icg'g 
'sitggg f¥%3 ag? ®ng®g g^g ^tg 333 ^^gc® 
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[ 38^>i sra, ^ « 

»fTr51 'arrgrrsi ® 'S'^srsf® *rrsiNn 

»nw®613P5jst5(S ®wi5r ®'^=i sns 21 -5 

<81*^ «3[fS?i am 40 ^'sr i 

am 12*5 X 7*5 x 6 i^?r '* 1 ^ i 

ujTqs sjr^ ia| 5 fsra 

5i«jr^ ^5imnt»f ®«r 'sm ^rsi'® sraaif^ 
CTa i 5i«f^ ^?r?T¥ sicS^ 

W5T 3?C5r SfCS!, '?C5f, 

^sfsi iiciii 9ft5? 311511 <a^ '®m5jT5r 

Rp^m'mfS mst5fm ar? atc^ ^ c'^ 

atam <j?r¥i'3 'Sims i ^si^fac's a^ywr .srp a^c'Sr^ 
ai®?!! 511511 f3TO asm at a®m 

aam a'jcer c^'Sfm 'srgfaai SCSI's atam 
ai3P?T 1 aa twra ac'STa* asn^caa 

cn 5i?r i^rafa a® arca^ 'sia atat 'sra^a 

faofa asat 5n5i i 

>a§ caasa vsasfS cm'srfsf® 'sir^itaa 

^aoa awi areas vavgf^ pot an®Tf^ aiarra \ 
a'sfsT lam<^ a5r i 'SfOTa awr ai^ otot 

<a^ aittifa Pifei'P srafS facaa aaeaa ca'^na 
(pacaa a^ca iia^s a® aca attrrc'p 'sa' a^ca i 
ca'sia am ata ^m^is aica* i a^ 
'sa^a aOT^ aaa casta arsms acs aar ac® ^aa 
tsra 'sia'sta w'sf^ 'Sftai sna i ms^a* acaa acara 
f^a ara^ areas i « 2 a acaj aa» aacaa ^wa* 
as"aia 'atc^ ata arj^cai caisra aesp® feas 

casta 'sia cacas 'srtac^ at 'siiac's area 'sra a fS 
ailfe fapta asca a%ca caca i a^ ^tca ^cota acar 
ac'? cacet ®ta 'sta^ta fasfa aar i ^aa >acas 
aiftas ®aica 'sot caca* c'smTa aia’?T asca 'fargf^'5 
'sirar 3?a i 

srufTTEiT l%q5 

casR faata aaa pmtara ata ac®^ 'saa faata 

•s c\ • 

pisias 'sicaas ewesr 'srrata cp's-tt ascaa laataca* awi 
amc® I fasg esses aa^a 15a, fasi| esses 
aasei 15a at 1 at&aia snas a^j^ ai 35 ateaa assn 
snilcaa 'sii^ata, casta fac^i^caa »na ^®Tifa 
efta i5C5r areas ^^5^ 1 

O' 

caaas'tcaa amtcai aai areas a^(. faesma arat 
'simBf astaa faofa asat 5 na t a^ f^a ea aa^ 
i®a areas ®ieaa f^aa barest faesma asae® 55? 1 


fa^ca 

«W ' 

^ras acaia ®a7 ^S^mia aa^ 'sfflSsr airaia 1 afa=31e® 
aa asa s?Tca .aJj faesmeaa gesna 'sircrf 1 aalwm 
eaar caei? ea ^maa asrei anaaeata a5nrsT it 5 na 
wtmB >as^fa*fe3pS vsa? 'S5nfa<&eaa ai®nafaas 
aaraif® a®aflt® Basils cas® 'srie? 1 eaarea >a^ 
aa anas acs^ ®s!IT ^areaa ast® aa^ awr®ia 

c* •• 

area a^sm aa 1 atra* aes?a caas^'iea casta aasa 
a'seara arasea 'Sf®nafaas c'saas&ta faesma awf^ 
atarar ca'35n aa 1 ai^iisaia '^ra eaea* ana* aarcas 
faeaa ®iea ®«Ta asca > 9 ^ aa ease® ®ra ®ai 
faesma asca ea faatea iifS f^sr ®Ta a^tgata aaaa 
faaa asat srm 1 

aa faesmeaa 'sfar ae5n'^ faeaa sifaspa 
ar« smf^eaa 1 faareaa ^a aaa faaser aa 
®aa f®f^a |sit& eaa®'tea ^f^caa a»a 
aea sna ®aa 'sita easta ®aT caas®'rca 

eaas®' asat a®a aa an ®ia 'srteaa aa® aa ®5tr 
'saam aat atiRP 1 asasfafe ®eaa eaa®'tea ea aa 
*pa aat area* eaaa casta ^ “Pa. fac^spma 
at^eta meat asatat'it ^^ttfa, ®teaa fafea faea» 
stfSatfll fapta asca vsas&t faeaa fantte® ca>?ta 
am I 

strgs aqj 

aa<a® ^5ewa asat ea?® area eai a® 23c»f ^a 
geaes^t eaeas catat^ 'snata ata ^lata ^®ata 
aritat^ “747 'meat c'^^ faata” ‘asfaw’ an5na- 
5tne*®a afipa aPpa aa'sl ®®a S5it®sttf®eas 
e®e® at'? 1 a^aia 18 faa aiea armta«titc»®a 
^a'fet caeas 155-56 fasfa ?ca 6700 vJS 
caeas '5nai^«at, astat, at© ^®yifaa 
atat af^ faeaa atfsas ©area asfae^ a© ana* 

•k Cl 

as?—asasfafe ®eaa eaas^ta aa? gst^ ®tl5t 
eaas^ta Sara asca fsOTasat a© aero acat sja^? 
3icaa aiatesn atat sm 1 'acaa ®^a f^ siataFca 
21 at^® >9a? 40 at^S*^® 1 

asfae^ anas ?m ^S'sata aa faata imtata 
01 

3|f®atca >aas s^aaeTm sitat faatea ©fi?® ac5i 
ataca 1 ^aa ^ata aca aaesa .a® a®tea asns 
asat ataeaa areata at^ea f^ 1 ®ta ^at gfe5n'sa 
am%i a 5 r?^ ®eaMtatw ^aa? atfsas at® t 
®t^a asataa adnata a^eaa > 9 ® a^ eae^ f^ 
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1985] 


<&"«n?r 3pni >aRf^ '5t?i ^=ic^ tB(^fs*n:5T 

CtTC><fC?!7 I 'WC5J?t C9fl^ >2^ SiTfaR* 

snpft?! pf’f ^ '^'Sf 

tsn?<P f%r®lC55 PTWTt^ ^t^ICSS ^ 'SlWl^P'S 

I 

5i:3HPTir mm tsf5? w 
uRTP at5r 50 5i?5 i sRTt^ 

"CST'S" t®^n” tJiRSP SfSK’I 

?in^ ^ ^ c*T®in MRt 'SRiT 'ST^j ’srf^Ri'® 

fSrsrwB 2IJW? >tTwn 

Rwra ifit^ ^psr^i I 


5ra[5ii:jw5 5rTi?K*n 6700 ^ 

C^ilCT* vSl^ ^f<^lfS ^IRF © RTSf^ffRI 

Ijtera R^rB^TRI =5*TiI«f ^ ^ 

sj5ifJT r ' c?r^'5TRra 5sic?f f5p«fii'5 'snsn 

:gj©q ii?i? ^ vS^Ir^i cot "issiRi 

CSIC^ ?s^ I '$T 

^f^JT '®lRlT?r em*^ '3 Cltrsif^^I w 'SC’f 
>3^ 5i^5jw 3T?3r^ ^Ri tsr f5n®U's 

'51 >9^ ^Rf«i f^«Tcii sn 

'SRIWQ ilBt f^t’f'St? C^r fR*ITft S?w sJfRPW 

pr wpi^ 3 tc=itij I 


(ti<i4)4^lf% '^Pf* 


'attsr q[g'3?f ? ot ^ftst 'sit’^®, 

'5^ I 'gsarr spuf^ys a"tt 5T?r 

(Srrar 'an'scflf ^’n, sTBrn® 

sretc? » vS^i? w sictt 5 9 ^raiT 

m»i'f^?r \8 sifSfwftisr SORT ^niym^ twra i 

15 RT CItlSTP 15 ’RI f^«in5 "fafcTpRlT 'SfitSini^lfiRPt” 
(Principia IVIathematica)-Rs fSfor 1 

^5«Fm?r fRR f^u5 f^«nr5 sfc^raen ^ils^ 

(Journal) ?rtc '5 “fatvrf^ ' 5 r 5 taiRfi['^”-R* 

c?iRjni5 I 'JTiT?r ?JTC5f5r 1903 sfRc^ ^ ^ 

Principles of Mathematics str'si ^ otpir i 

C3T^ ^C15 srferc®?! >9^ ^RJJt I 

151C15 f^fJI CRtfTJT R, sifeft® WRfctfSRS 1!5'^»rft^S?r 
^5(5?Rr«r i <3 '5^5i sff«fC5?[ 

SfCipF! cife STRSIT^I 1 f%'®''*r Sffef^ 3151 

9^ cr^wnc^sRi 'sr^sfsi^ cstrc^ ©'jis i 

9 af 15 SK^ett I SFW 

«nfeff^ ijPV'^s <n Mathematical Logic ^ni’i 
^ijR fSnETRRt '!si5?m«tT 5^RR I '5i*rna'?p 

•v 

A. N. Whitehead sntsj %( 2 i ^5151 sfi^etr 
m ‘‘f2f(%!fa5iT 5nTart'»ifw"c5 a^w ^rr 1 
1910,1912 1913 sjpBrc’j^ ietr?i 


s(j?RaT air "fal^f^t ■smat^rfaasi”^ f^ac« 
aana ^ J?5r 1 

^rcaer 'if 15 a'?pta:rt's afac'sra sjRsa 

sr^aiRi aRrat iia< istcprt a^R faancsRr 5 ^ aars 
\5r5^'^ ?PRra I 5 aa 'sicataRr *miat %r, >a^ 
^faifRr (aai^sT tsita^'S '®iTR't a^ 

ati? cacaa f=r \ 

i 5 'ft?i aata c^'sria mar >aas- 

ata vafaw m atcaa, “aitaet at isRr a^teraa* 
ci?mTi5®-tj;i5 f^'^atij ^Bt ati?c^ vaa^aRtva” ? 
atiaiaa 15R1 fa’®© fai 5 r 'srtcafa 

a^awr catat cac? 1 ^15 a**© ® at^a a^Rt 

at at =?r 5 aT 5 r»aj»r asacaa» ®rt* 5 a 1 

cas® is^Ri at at^ f^^am 'snar^ caatcaa at 1 
aaRrms atia^ 'aa caacsR i aa^faa ®fa tails 1^ 
f^^aTRTRRi sn^tarca ata a'jt^at aRtcta 1 
aaiOTiRRt ar®Ri fata* ijnl^ ^tur^tai 'B^a 1 
al^ i a 5 aaifa^a 2110 'siat'^ 

stm aai aist'al 'srf^sFt's 1 

aa caaceia, snjiaOT 15 ta aansa 

aa* at fata ta*tata aitt^ta 1 aitasr 
i 5 ttai israaaa aRrtaa, f^ij fai^t^t latt^ aar® 


*af*r® taaia, •wait’t^i? a?t^ tWhirfat aOT?, craait^ 




WJmt 


[SS^’T spr', 

*r!?if^55FT jn I 

'5WPTW CSfn'S f^Tfe SIRI b<Pt«1"^ I 
5fRi?r c^efTO SRT 9Rr>i >a5pfS 

I 

®it?r csn^ iP 'SfBj'® 'si*iy isir^ 

>aw'?r «r!r ^ fc^ fpfte^ra^ i ^*n 

^t'SR mswr 3fRlT 

i?F:iSI^»} 3i!9iR* sn^JT ?r?rf^5T, ^=I 'S t^T^TR?! 

?rif fRT'jyRi Pi*T®& snf^^sf i 

»rf?RR cm?pfl? >35?® 51^^ 51^ j?trjy i 

3lf5I»TIR ?rTR5I R’iTRJT ?rffe^ “fef%Tf^T 

?nT?nRf^^” I vsSi^ R >3^ PR 5r»*f «r^ I 

>9fl^t >25 'BlT?I C^Ptsy t;i^ 1 

Rsysin'S ^i 9n'S5n aitp^ =it i ^ f%5y®S 5 p?it 

I^R CSfl^ I 

ai| 'sr^m ?rtt3R f&«L5FT5 ^^ywsi, ‘‘>9^ 


'Sto 

*inr*iT, ^ 3R5n*r i” ^vs ^"si row csr i 
rocst csfwR , RtrcsR, rot? ?5R ri^ i 'sm 
5n?Jt »i^ Rc-sr t%t(3f c5tR I 9Rt *rar csii^ i 

Rs=r >2^ PTgg?f i ?nc5rc5f?i '^mrn €r^ 5jiR5i 
*n?r«n f?®?. faf^ff^ratro r '^®®i sttfaf^ 
fTORSf wi pf^m?rwiT Rt^ ^^5151 

ITTI ®'r?I ^^I^^TTR ySRf 5R5 «l sfR^fejt 'J??I®t« 
^ I >9^ Ri*f '^Tt?! ^5icFi5ciy T^R srtn-^RtTt 
'jfiRj 'sn^'s ^?r 55i%r i 
msR f5n»f^»vn'3y rm'PR' « stfSf^^ i 'SRmsr 

“fsf%ta5n sitt5rciif5i?in”ro ffe?f^reT rcp 5rp5»R i 
'jrt?r .3^ '35r5riilR?f ?psfT 5T^a f^rro?! 
f&ro 5TRef SPR^ I >9 ^^'55 SfR5f«n ^BIR 1 

3PR 2^? fsr%f^ 

>9=^^ 5fWR f^?»f aR« ^=15? ^STR^ :?pm 

*K?I I 


w«rro ff^ f«37cn 


Rn^T RR®^ C«!IRr f^TR:^ *RI«R ^SfC^ 

romi? :^® ^m^ro =^C5i^ ?»?rt rto mtr i 

•SJTRI 5qTR( ?rroR atR’a tf?t«R f^fsR R’^t 5fT5 I 
>2® ^ro RR 9f©tf5f5rR RsRr3iT?rRt35yy 'sir R»T:7 
RSI^^ ®R«I ( C3R=I—rarf^ ) SrC5rt'^5| I 

^ Fi^® c^5f 5f5iT:i 'srsi^aic^s > 2 ^® 9r^T-R:®i Pir 
15R 5in:si[ ^51 f^f%R 2^ a''9[ei J'sf? 'gRro 1 
0 ^«i® >5^ 9ft^ ia<p| 51^ s;c5r 'sr ^r 1 2'3rR 

25?® ^ (2^ ^iRT5i 'sjstt '5f%i:5i 

l!R ) f^?r 05181 2^ 5lT*n?ief 3!M '^tsfTO 
’siTtrir® i?R I 3TWRe! ^nm '^sic'^ aflr^ro 

RMR f^R 5ft I :^Sf<3f® SfRITO 

I 5T0tro ftipspef Ricnf fpfjBf V8fttc5r 
^sitR I ^sf^®?i ?rs jRtsiro 5rg}gp ?r i 
5r5'0 5?Tsf^® Rcsf®ro?r 3 rt:t r»c§ ftro 

5t5I I 25IR 2^ ^SI'0®Jf ®5R C51tsi®s RR ^ 
<5«R 2^ '9*5 5PTCRr Ct® ftC?I Rta 3R SIR® 
^<IRtR ?rt5^ro 5R I ^IRR* a«R 5R ftftt 
9|*TR^ ?n«rR «R 5Riro 2R 5?TSf® <SF5f ftR 


I R«fi 5 itc?r. ^ ?prerc'^ 5ft® I a*R 

sr^^lRIRS C^Sf®® 3T5 ^stcw?I |5P^® RftW«l(a::R 
ftft® 5rt ®R rPt ) ?rt«fR 5ft® 5}r5f r sir i 
a«R spEr'trmRs 0*1 ftfti®?i Rft r 1 

'5IRI5 0^-20* ftftg RR0 ?mR 5ft 'JST'RB’g ^0 I 
C0isi®ro^ aft5rw ®ft^-RaTR ( 20 ^ «RR?f 
«(5r amr 0'ia'5 01 aRt'^'a 50 ) 

00RT 0nft ftlSI 'Sift® 5ft5'8 aft^ft ^ ^ 1 ® 

31^® 5?tsn:w 20s^ '5tR c®t®n 015 1 aj^U5m5P?f 

afiraro 'snRTiro® 5 ft c^rai sns 1 'snaR 
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>it^ *ps^c^« ®nte^CSF® C5(tC^ 


Cf^ «l'$ '5(I-cn 1835 'siiHCSF® 

cidc^c^T^ '»iTM«K I f^r*[^ 

fr^T^ •e ^nr$ '^irsr 

f-iciii^r^ I r^*»i •I'ohft^ f?r®Tir, 

'6 fsf^ ■5f<Tsrt^CiT Rf«!^ 

^C9 fm HliZ^A I 

ci(H^5T ^ir?^ii5 'oi 

ir^( I ■:ic?fc^5rr^t '®itT^cif5c^ — 

^r^l'l »{Trs 5T^ iTi I ’^f^i'il’ 

c*!'^ fnfet^^Tt<i f%f^ <iif^4^5rTr^? 

^v5T5I ^ I 

tkT 5[ ^n’TT^l^r 5??ii f^5T «T<J 

n*r I arTlctffjJTTfti? f^c^t ^iT'-n 

jTt^j liicJtflsT I «r?f^ f?rm?nr»p?r 

cnr^'^ faor fs*^ yi*^f 
'stwt^i ^T5i 

f^5T I 'SlT#t^ '5?^«ifH 

si-pjc^ Iwfii 

•lofm c^ti»f ^’TC's^ii I c»i^ f^zm^ ’‘tcii 

3f?tr®^f I ^^\^n JT-^c^ f%?r a^'^l 's 

^rf^ =*111 «fnfiii^5f '®ft»ii 'H 

'B(t*PtWl I 

1896 ^ I :}^ 'SjtciT f^!^ 

^^sT ^Ts[ c:^ ^T? 90 ^ssrr^r 

^ c«rc^ ^nr^{5 “^15 ct's^i i 

’'rrsT’i ^5iJTc*i ^f5n 'srwt^f cifc^n:^ '^Htt 


nlc-^^ I "g? cn ''>{'•<{ ’it'Sifi N1C=? 

nfs '®rc^ 'SN IS'? 'B^r cfr'Qifi 
f<3Bfcii '®<Tl^?tm 5f3i ( i^ it^ifs I 

^■?hT Clf'S^I ¥C5T '5l«(’^1 f&fsf's^Jfl 

f^®TW f<)f»il 'sj^trTr^^l m 1 ^?s^T<l ’tTc^iT 

5ftf?f«J^ -^u 'siT'f'^^Tfl c^TiT JrTf?^5fC5^ 
^?r 1 <1^3*1 ’3?’?!^ fui^'a siT^c^ £ 75 ; I r^r*f 

lilCif 3C‘?.1'5!ff(l J-fil 7^?ir55 
>i^?[ 1:rr4 

Cir'6’r1 I 

ntff«(r^®r4 V-S ^^^15 ‘rtCil?! Rfl^ffT 

r^^t=T ‘-‘I^ICS^I^ ^'1'?( I ^^CiETCSI? 

■iTfl?^'^ ^I1 fbf^-VJlTftsTW ^1C^ 
■>3?i'g.t?r ctf-sii I ^^r^Tcsi^r ^a^tc's^l >ttft'C'a>ia ^gr 
aiof^ 5ir<«T^'® 5p^r^*i 1 aT^C5i‘& 

I 

ci;Tc^5T a[ ?pT^t'G5yrj[?r ^c'-j J|**icif?i ffc?r 
ca'C^liT '35-m C^T'*f f^5T =rl I 1897 s(%tC5^ 

«i^I»[ C^ ^«(i( 

'siT^Ttf wtilfft?! <^T%^ (.2rru?ic& ^t^h Uz^^ 1 
^T?f 'siTca’, csjfc^si 

^it^{Ti(ii5r ^fcw^r c^ti< Ji'sff'® c^=[ A 1 

CJT^ «jf'$^!t5R'Oj% iii'$ ^'5 ^TCBf?! ®r?r fqc'$ ^^’*3'® 
^?(c«^^^ 1 (srm I 

1900 ^ wTt’rn "ft#® 
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arr;i « [ 3G^ ’rt, ll»r-12>n ^TWI 


cn»T vs 1901 fkw C^rfl? C^TC^ 

Cf ■«¥1 ^ I 

»t€ i%5T ^rt^ra W9r 

Clf'6^1 t C5IR 

*rrni*i fir i ?sT3*l f?®1Ti(5 c^Tji ^<b 

«[f^^ sfT^ c^fc§ jfT? I 

<flr^!l^ f«ic»(>i 'sj’T?tW9 vm c?'«ii vs, 

'«it^^ -sfiTira^ m vof I ciftt^n 

^fid5?[ asfTif '«tTc4 fecJifsT’JtiJi? '®r?tir “'s-m 

?CST^ C^Ttm CIT'S^II ^mi: I '-il^R 

fiTf»ig 'srrcfi? ^rvi 'e f?CJTC5T 

sf^Til c^Tsf 5t?«- ’srTf^^t? vrrc^ ’®pr 

C^ITC^S^ '^TC^ <5?0?Tl3liJ I^W 

'mi” 

caU^^ W3 cvf'S’ii i 

nfiT f^ 1 «f5 ^«I »!?«. ’ftw WTRSl 

’3?nttc?-<( ww 650fe fsH sil^T^ 's 

^i%c4 C?'&^1 3F^r I 'Stir ■si'fj '«iTcf^ f^»TC5iit ii^iT^ 
-ii-^Trsfji?? it; »T«f’9>, nwK 'q ir^rmf^wt^^ 
4f^fe^ 3f;t'5j sj^ssfl, «(t^=[ TIH^ nifK 'Q iRtiTii 

f'^wtcitit ^if’^Tif «tn^, '®iT^l5 

'5|>rrfi'^ ‘3'^’'. ^iwT^I's 4r-50t5 fV'9f^'5rf*r? 

'5ia(?n isrf^feTir i f^rfc»tii ?fm*tl 

c^m c'si^'b sicitTitfii 5t'9iii ^ir I sm 60 —]oo 

^fs[ 5pf?jfe^ srft'^' '«iTc»i isif^f& ‘'jij'^ixinj «fgr i «i cur^fi 

5lT§t^ -sr^-BJ^ I CifT'f JfC^T'S’i 

'St c5Ti:5, cjitvsin JT^t »r5rii jt's^ vs a] i 
fi!"6i|^ Uit^A ipifl »t'8*( VS I 
5!(rii^is ^iT'>[t^ firrii stTstl '^&cf— 

CAAA fi(^jftii ’i»fT“(f^»triitit irTftifPP'ri cittw^r 
cnciic^M fS^^, irmw^r f’rwTw i '4^5 F*i 

f^l itiTTTO cnncfid 

■^tPfit ^CHT '®lTl^*l ffl, S(t4^, C^rTf^ 

^rr*s«[tif, cipsfir^ OTTO'S's ifTH erne's 

C^t®3?t, !?tit, NtT’?, f^^<f ^[fiTCSR, 

c^ntii c'f -«ncin «it€-4 'str® 

fiimcfij *frr<ftrwrcsR( to 

w) I ftwTcjnf 


firffi ^’*r*iTcii«(i Iff «itT:«g 1 

, ^1 ^(1 I 

1921 «tC5f9j <5 ?i^T? 

*ttJt nrf'if^ ’T?T'ffwi v8 'sm^rTip 

'SfTf^^iiit TO I '5('*f5 «j1X-»ff^5P 'S'fl 

19^ •I'Stiffir f^SSteST CT 3?ft^if tUC^C^ CirTC^^T 
'Stil Cf^ I 

1901 C'lfC^ 1985 if^HI 1916, 1931, 1940-42 

<9^ =Tf^'9l% CsptJt <3il^Tit Cf'fiitJ f^. 'ST§T?I 

C^“I f%|ffa[ ^57 i9^fe 
'S(4?1W<r TO Cf'SiT! ^fSg I 
>nTfei[ <3fl’??Tif 

enm >711:^571 '5tiT'5l JfTf^C'si f^fsa '®1TI1 vj f^a 
Brrf^it C«ft^ (HC^' *5i|9i!TCiIir Bfgr c;5(t»ff '4lf^l4 

Tt5T^ 'fi[:JTz:=»fci5 I c^rt^ri ’ttf^'ST^ -'^aTs 

^inr <9t>rc^ i 'stiic^ >rff^jsTij sfsr cirtc^^T 
CnCBC^^ ifftaRf*! I «TifNf^®TR t9f»lllTir «(»l'Sf CAtlS^ 
f^®Tif! 'sTa^a fjt f's. I 'stijw TO^t'ii 
®tir^ii 'stof^ 'srrc*ifa^Tir 'Siaa rtrst 

Srft f^®T^ ?PTi{ W“(^a '« 

^ac^ftf^o? c»rtiiRi I '«if<«^ ®niC'S sfiw i^c^tvs 
RTRST stfr f^5ft 'stRijir STfSTR 
I 

RTRST nt'SifT^ sns 'aftil'e '^A^ CTT^fl 

's f^®5tft i 'itcifit iTTrtc'4 

■^fs ^1 yf'®51 fi^ 'tt?1 CJfl^T 'STf fvf 

AA I 

19^ »|^t%if f^WfJT '9 JTs^f'Sir ’7t'9ai 

^711^ CiPTt’W f4®t5?tr*fir I 

f^aTR rTc^ f^atJftcru '»tTf^fTit'Qf*r 
sFtro 3Ttf«?a '«!T^iil 9 3C9nr cnt« 

ntfa I 'sT^T'?i *imtR 

C^ifTRTl’fa CS ^785 “(TT? RTR>fr *(a^tl«i( 

irtiir® 'siT'S^ 4f*iw 

cf a I RTtas! <3a^c?R 'an^jsfsri <ii»R 'aitst?? cat^tw i 
fro 9^ ^*tl AS 1 'srtJttsT 

c»fiaaaa*(fafta 3rri!iWTf^i:=5 jt'sj^ 'siTi'fTi’f 
afaaitro atrac^ i 

arr^ ■t'sac^a ’^irtsmip 9 ^ afisata s^fet aTJtaa’5, 
'sfTtarti^ (RTitasT ara^a aca '«rfi9it 1 



r 26v*{ 1985 'S ’ift’? f^»Ts( 'S^gr3*l 

3T?-n«tnf'® c>rcw»iT«ci( I 

I ] 


®#« c^ac*rt^ c^»i 


1921 HI^TC’tra ^ttC’Tilf >2f«i*l fires? 'slTfM 

C5jT^?-pit I ^«ri? 

'srtfsi f6si'®rs( ^^\ \ f^. is^i. .(t»i 

•wc^fl, cfh I '«rtf>i »ft<f 



® crc^ac»(t^ir ^=5 

: 26.11.1885 ^T ; 2.6.1975 

Sfcnj 'SITC’1'1 r^l 

^c'® fmiK (US? 'sigesTt^ cnc^ 

1 'srt'i^i *rTf®e7 i 

lii^^ '»(t*rlis? f®. iiisr. 

CTl’^, '^T?t ®Tfnc^w—’Tlcn^ spc*TWii '®)tfiT*r<f i 

5^®^*) f®fs[ <ti'5^il fiTii?. <|lfi»ft5F(^ ■®'®'^»1 ^t?i firc^ 


'sTi^cir fs? cb^'t^i i! c5U’^ ’S[e’*r cta 

'S(9(5 ftfg I t£|? cvfc«r1%?fT*i 1 

■^Trinii «ir?[ cirR fit i 

^-Ixir et^i 

'Sffsf'j, 4fT5PC*r? H^'STT? f^*T I 

ci(T§T cbttTc^? ^'s firCf 

srn?t?f ®iT»rir 45i ^c^ifsc^r i 

t 

CSiqfK '(>nu^ f.^!Sftv( I 

®’N ^ifsf ®r%cir?i '*>;'*i fiin 'it^e^Fte^fc^rrt 

^Tar I ^T#t nsr^i§i 

'5Tr?i sJitT!* • 

'.flsfffir 51^JT« 's)tca 

TO) .il4'*lisr (.nTs?V'»ll^'B >t->a?i I 

5?)? 'ilCir iVsiatC!?^ ^T^S)^U'® 

cijre§^ (.011 ntV H 1 f®t.i '5>iT>(Ti'4‘ 

C®C^ ■■qsicsTi)—'SRTnft ^JTS?TC?I?1 ? 'Sl^’^lf^' 

C51X'«( CH'C^ ■4‘l§-'n®CSfiI tafSiTC^'t*!^, 

'=iTFr?f-5n^^t^ »i'?e^ s?^ fs5<3*i I 

'BTtfsf '5j?jf^ ca^TT’^—fsff®fC^5 (.^iT^ veil's ^6- 
n®9r ^Trt >^1® '^cii i 

os?) TO '»(W^ f?*< ."^Til »fCSf 'NTsdH 'Sir^ 

Cat’ll c^ta «rfi)is«Tc^ ciijme^ira ^rks^il 1938 

ctWT*) I ir®TOi -stlTO 

r^llcs>l<rl C^«)-fTOC»15( fs^fsfl i2(^Tf«I® 

l f®f*) 1 to% 3 '»)T5T^f^ 'Strr.'^l?' -^JlTO 

'siTsl^ sf'nfHK®?! ^le^ i 

>il«rtl^ 'siTJT’flIT? *)« ‘il^fir*' f^fi) 

^ifaofrt «®lf-(® ^^s5Tfi)sp 

cir^Tf =«p«pi») I '*Tn ®’rr>r® csi’-d'of^i? 

'iTC4 ‘I?!® f^«lTK I '®)i! ^tetr^— 
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^T£*TfHJ(l 1 ^npp{5 

CTf^rtfriT I Wf^Tir35 

sfT’j c^ f?i( f^fii 'BfTsrrc^if ^TfB^ '«Tc^ ^ncf»i 
c^iffrcH^ j^Ts[ I 

>1^1^ ■21^'tll’ ®=t<^ 'STs ^^JlTClfsJ 

^JSTT?! cnnf^ I f%®n:n3 f^f^s 

*IT'»(T? ^T?r '*^^T‘f I «2f*lt‘t— 

^rr^^JfTi nf?Ff5T;i-rff c^t3i f^fii -<Ta 

ftfC?f|Wi( I c^T*F, '»it5T^ 

c^n>f?r ^n:% cn^^j iix5T?«rTi! <ii-^*v r*m i 

f^fiC %5Til I f^’i(f^’511ffTCT( ^T^1 ^Tit 

f*if1 fRC?r>!i*T^, ^TiHf?r ^Tc§ '2i«it,3Ti I 

w^'lT’fTtJi w\m fj?i:H 'a oiT^T?f n?r 

!Jt^fW57TH—«r?f 6jt3i?1 iSi^l ■■ifC?r I 'sitsfH 

cjf^'sr^Ti ’®i?! ■>?1?:^ 33 f^'s^ cMCfi^ i 

's>iTFr1 Bfitirt»!KSil ^T!f 

>iTs!T?l ^ws cnc^f? 1 

i.it3T^«F c^»i-f^:frc-i?f ^ ^irsiiTsti 

3lTfi(>(I cnC^lf^STT^l I SfC^I 

«il^' fi( I f’«fi« 'siTsittfr?( f®c?i%^ *rr3s m i 
JTCSf h®Tf«^ fijini C’^lT^rTtfR ^-ltt‘^Tt5‘'(1 ^^z^ 

rnirsT*?, ®'5 I 

'4!^ 4^;=JT?^ '!?r^4^t'e c-n’sN i -^i-rifT^ 
Sf® ifir, fsf^4 '<l(f«i?f« '=l|%®’^t4 4«l1 4^C'® 

(.ncsf 4T9 4t4 ^Z‘{ 'SffFtl 4Tci? C^4TU 

€414 44^r*I, Cirr'^tai ®; C4TCJr4 4TC^ C4t4 
44'®T4 I 'sftr®8fT'®J4f^^ u3^ 2!4^ 4jf^’f3T'^« 

4T«l'»Tf4 4Tf?4 ’®2 C4T3T I f^44Tl?4f%^T4 

4t^t4 4Ti?4fB F5fC^4 4f^ ^T61 4C4 I 

t£l44Tiil '52 C4T>T ^T4TC4 C^C^ 45TCS1if, 55^14'^, 
«4gfiT4l, 4T44T'S1 "44i4T'34 

5l4C4i ^IClt Et?f^>n?c«4 fjr4it^'®%4 '®I1X41 

(Sf^ll:^ 44414 f^r^l 4f44®i!l 4l4C'p;-if I '=lt4 
vil^ Ttl^ f^f*l '»lT4tt4'Q 44C54J[ I SlJTflf'®: 

stc;;^ 9fi;5^_i«i^- 3r4t4 ^f^CTf4 ^44 444 4^4^5 Fr^Tfs??lT4 
^44 fr44 4t4f?5lT4 PI5!fT4^-^T4 4T5T®lt4TC4 
C4 «ft4lTr4 4^«f^ "srtTf C^’QfsT f45I^’=4t>^ 

44 I 4T»r^^C*T4 €4t®n '®)sW4 •ftCF4 ffr4fe c:4C§ 
414 ffisT ®i® 7T4^ *fT^i C4C5I nr? I «ir4t4 

C 4 .ti^-| 'Siuns ^n€44 f44§1 c«ci> 414 fm nr^t4>f»T 


^ ni^, c^cn nc*? ^il i <^4^ w 4nf4»r^ f^4'8 

nft’spl 5t5TTf^nT4 I 45Tf45T'5T4 4tC4S4 444t4 

44 n'41 445Tt4 4C44 4=^4 4C4I^ '84 t%’3C4 
»t4C44 C4rt4 ^^'^44 ^C4Cf I «('?l^t44 44 'S 44C44 
44Tf45rTir44 4l I ®f4f1*!’raSC4 

44^ 4lr4m*l4 44T44 Wt^T4t4 I f'Sf^ 

T^Z^ ia4fS C4Tl ^^f4 4C4 44144 I 44T44r4 

^ft4 C441 fFr4T4 I €441^1 4?4t4 44 
1%f^'® Cfr44t4 I 4^4 f^f4 ®f1*(TC4»l C4, C44T&1 «f^T4 
441 ^C4 I ’J4^ ^*1 ?C4f^4T4 I C’4t'® C4C4 1^4 
4C4f^4T4 f4C4 C4t4'S 415^ 44^41 41 I 

4T€lf ® €4tr44 'SlTSST^ C4t4 4i:4 4C4 
l^4ff4T4 I «[^'S ^'!,4tC4: 4T5? '4T4'® 444t4 I 
4Tirt 444 4fl'4T4 44 ^ '4T441 4l BT^f64T4 'St4 
f44fr^ I ^52 C4t4C4 444t4 1 fsf^^ '®ttC4l 4144- 
^4C4 f«fT4 '4T4T4 44l4=-t&' 441144 1 afS4T4^ 44 ?54 
154^ I 33/34 4<l.4C44 4C4J 'iTC4 f4^f4^ 4€'® '®il4 
C4tilfr*?t ^Tf4 CffV f^ I 4C44'[T4 4T4 414 G44 I 
4^T4€'t4''Sl ffC4 nfln^l f4®T4 4r'«n:4 ^t444 ^t4 
44 f4 ' '4’B^ 'S1T4T4 '4141 €4^ I '52 C4T4 aiV 

44^^14 44 fnfn^'STCn >2J4tC44 ffC44 1 f4|j 

'4*s4 a4Tf“I'$ ?P4 4=^r4®T4 4f^C44 ^rr2f^It4»f^4 'fl 1 
( ^««4TC1 4tk4< W 4C44‘rr4ail54 414 C?'e4l 44 
‘'^^ fif C4rsr4]T4 C^?r4 '44 4T4J1&lTJrC44 '5ft4 
(1) «<lC44t8® ^4 r? lT43^f4»(4 '44 >il4ilT^C§J}^ 
4r^rift4l 4t^4l, '4IT'<5 (2) ^4 f? ^4tlt^4 

'44 ^§4 4T4^4T4’“f4, 4TT4tf8r, f®. ^ITFT^, f^. 
'S4. C4T4, 1946, §T4'4IT4»I*[JI, 1944-46, 155-176 ) i 

^r®C?4 ^44 ^1444 «rT4 4r1W4^ 4F44t4 ’^414 
4l fC4'e, C4tC44 iSfCPlt? 4"4f%45 4144*44 

^f44t^4 '!^C4T4 C4i:4ft4t4 I ^44 f4*4r?4 ‘4f%44fipW4’ 
4*>4tf 4t«f 4f4ff4t4 I «rf4t f^f4 siT^t'StCn 4 
f?C^4 I f^f4 '4mt^ 45TC*T4, '=rtt4f4'4T4 

va^^l it'^4 fwf44 ow’d C4C^ I '84Ti|4t4 C4f4f4l%4 
C%4t^4T^f5R 4t44T;(T4 '®Ut^4tnrff55P ^4tirtt44 
4f^j®i ^t.iij C4C4 5^^ «IT4 ’t;4^4l C44 CsiT&l 4C4 
4TC6SI f^f4 >4^ nft'^Tfel fn’nr?? ^44 ’F44T4 
44444 I f4^lwn:44 4T4'8 <Sm ff444 I ^ C41X44 
4f4T4^ fn"4r?t?4 C4f!rr4f44 4t'84tr8 m 5mt4 I 
c?41 €44 cnfill^f^ 4t'94l fn new? f®4 ent?! C4*R 
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19851 c^T^f 


^T-jl '5rrff%c^ »it»rW 
CBOf Clt& ^ I »I'®^?11 '2itir 60 

'src^T^P'QfsT ^lT«Tfb‘ ( 3tif1 fertfllill ) CHC»r%TT*f I 

sniTcn^ 

^ ^1 ’tT'sktcs^ ^iTstfe? ^'Tif nft'sn '-^T^ 

^ I (fi^{8 fe/tc? c«Tf5rf%r^i{ f^fnn nr®TT*( I 

(fsr fw c?^fTf5[ CT feiTt'S c^f^f>i1>r«T c?'&fli 
^T5f ^JT^TfBiTl ^1c^, 

5t^ Vfd'I '^2ir*S &JlC^?I W>'ilib'll 

^iTSTfB’^ ^fbC^ Ijl.t ^c?f JUnSTJ C^Cb' 

cwrts^ 1 

's: C'iTT^C?' 'ilC®fS( I Cf^C^Tif, 

I ^rcwi ^31 I i(tsii- 

'STn Jl‘v.5^^ 4i:?, ^STf^Tif J[5I1I C>*fC5p 

ug^ 5;ra I 

<5: c^Tc^nr f^d«i nT^^rTsi 

'sfiT'Q ^l^r^Tii-ii I ('s?^ w^- 

§]m'ic5j>i '^iji^^tr^iriS-? fe^ts;'^, 
^ItS 1954 ) I 

'2iNf»f?F ’f^r r^fi( '-‘i"^ nc^^'iTc'4 

bT^i^K ^V3j ^sic^r^f I ®t «i^!‘<(;ft'<( 

ii’ft ‘iicsiii '=s^‘\ CT'Sti i 

(ii^ (.?f=!f5TT^ ®: c<fc>T5 ww?! 

^'!«3n? I 'srrirc's^r i '*-'iT®irn-'«iTc5Ttb^ii 

I is't nc^«tT? lilt 

nc^^'H f^cf^ ^<®tri(4 ^rrcsTTfb^- 


’TC^^'f'Rl ■^TC'f'? CWTrC'®^^ »*1^* 

®!T^ttf? f^ira ^iTc^lb'^t^ I 's: tc’i, 's: 

«n5[CTir^r^ cvr:^- -ii^ ^Tsffe i2;»i*>fi c^rctcw i 

lii^ ^Tc^^'iT^i *f«(MC'*('«fs?^tcif'Bit^Ti:^ 
•■«it>!?! ■3^5 5nf^,5T I ‘5". c«rtT>f« '®(Tr?i^'i3 

*if<jbir cn^TTM '‘4t I f'sf^ 
c^, cH^ I '!^?r 

^T5 ^{5 ca^ I an 

^d'sfiT'P 3C4'4^ bT^It^n 

nTt5f?{^ ^cf '^u ^r<T'®1t a^T^r-f^^i 

■^Td fif-^ 'Struts f<®tc^^ 

^if®3Fsi ’q:tn:'3 n<jT3^ *^1? I 

's: c^t>i sfm 

1 ^c?ifwc5Tii ^?('® 

I f'sfit 

'sisci?!!?! I na5-nf^5?i 'srr^ir®! 

c^it'-^i 'sircM -^pTcf 1 f'®f*i I c*id 

fitrAv I 'T3-nfii=pr'®!% <1 ■'*('»ihw nrfe 

%'$ii nf^a ?^Tc^' I b'rfcrii ^r^fH- 

'stTr^Tb'iti I 'Sffiiai 'ita ^Tc^ c5f^n, 

'5(Tc«iT6^i 14 b; «tcn 3C5f I 

TSI'^b CS(C4 C^rn f§C5Ti( sfUTtCt^ 1 

33l34 *lf-lfe >lTfac»tJ 4S' ^C»l «(TC5, 

'Pod <1“^ '*>lTCt I h®ffil4 fw^is 

nad 'SiKin I 4t*5f! '514 fa fasfitbbla c'acai'a 
calc^ia '5!4iftc-ia 4’i1 '®ic*(C4"t ®rrc*(*i -il i 


[ >{>f4nr, 4il%4 ( 1382 aariaf) jf-Ntn ] 



^eftw S 


“«r5, -ife (energy) «tt‘l—fai'9'1 
cf«(twl «cv5 ’ircit—fiifetii 
Ji'g 1 <iit f®'*( '21 T'<jN^ <£i?m 

'« ■■^f^ 

c’lr^p I 

«^fTC«{< (discontinuity) Jl^'21«(i( 

afxs’lT’S ^fs-S ?mt!(i 

'-^Hi c£(-«^f^^ I 

Olift^f T)1 t2j«(?{ i^v— 

<^3! -fS? ^rC’T ^'C'3 I 'Sit 51C-1 

tjc?l C5{, (particles) 

'^W ®f^ ntfH, 'SIH ^11 

^£51 m til^f^ <!C^C^ ^T?11 I 

(sfs’fTtrT font’s” i ^’f'd fttw*i 

ffinimeii ■■sin i* 

C^ ‘f^=H ^*11 '-^^li 'S'R'r?! 

K{i«(i «(^5s tt'sf's ?fac^ 

f*1?ft'^*l WT’lfs^ 

»^T«fC^)?l '®I^»(Tr?I'® ^n*l I <5ST^f^'4 psiT*! '^'TC'3 

KWJ >>C?PJ^ JT^n sTT's ^I^I^irc^il ^fTtf^■4, ^Tt 

«T^'n ®T^ I f«r*i '®'?}*f*i'l 

1 ^5 ^IlstJ f'sf^ oq^ 

ctff’ffilC&il, I s(^‘| 

^kuTC^il tt’SsiTH'Sn C^inTl, 'Tfil^'^CSfR 5T?I^ 

■t<fj... i^sTS'iti:'®, '^ft-csiTss^sin, eei^sf^R 

•af'^srs® 'STfr?, ‘IRNn ssc-^R mfa- 

<it?.in?[ gi'isi'^a ^1^, >^<^1 !■■' 

(il^TR 'SITWRI ?flT*l fj(=S( 'sissNsSsJ, 

JSft«Rn fiir'S- ‘-^IiS’ '»in HR—«T<IS!l‘{ I’ usi? 

c^T RSi^i rR"i»r®r!:>i 'siTrn ^it^Tn ^i’3<lsr 

RR*!! '*rr^l WRRSIR I <R1H C^TH nf'S^SisiT*! 
f'SR ^TC'? «rtr<f sf*R '«> f-R^tcHR a)T^ ’fl’in i 
R<*rfR R[«rc'$ ?R RrfaiR 'siRc's 's c-irttcR 

'srrc»ri-«isi^riR?i w’ i cni >2 it^r&i cr sft’nrHRs-ft't 


'«(-|x5j'f^( ^tuva 'stcsiT^m ar<n^ ntH 

RTRR*I N®T^t?R CW9 ! ^ C®1 ^fl RfWR l[ff»f CVH 

SfttfHRs, «iR '»I5priH»lRfi 

®THI^ >l£15lt'1 ERIC'S ! ?“{« tsR^ srfJI^C^I 

?lttnTf«lf^^ I >-‘1 <fRS( ^f^fHCRStl '5IW^ Rt 

'stuiH mR 's{ft5(T*'.ft'® ’T’R'srR atf^ttsrrfia 

'SJTC^R CRH ‘the night so quickly glides into 

the day, that twilight scarcely makes a bridge 
between them. And beautiful is the moonlight 
of the south' !* 

'fTtfHC’fR at®1 -fR®tH bTBHR 'STlRItCR' 

f^^t*l I 'R CRH ^fR'JfRR HR'SCR C?»l—RTCR 
^R1 R1R 'SRTH^TR sst'.^-f^f—mitternacht sonne im 
hohen norden fHfTR CRRTCH *HTCH H1 *ttfl I 

flfR l 'S RT® CRRH CJrRTCH a(C'®lT ^R1 bC®! Hi, IT'^H '& 
fR®tIHR ^fHRT'S lilHR CWI ^5Ri<R HR ft V 

^I'S R^tRC^il 'ss(TC5TtBlRTH H^fR 

^RUf I "VR-^ Htsf 4 Rn sf^H"if^ 

H1CH Rit'S I ‘^RtH;'®ir'3 Rl <il ^TCR R]^ 

RCRfwOTH 'ort&n ajf^wes, Bengal Technical 
Institute-'-RR ^TRCR I® H^RTUR alTftH 'StR^Rrt CRRH 
^CR RfCR> <5 C’^CiR'a C'$HfH s^CR RCRC^ 1 R>tR'l H^IrR 
TrRCR '^llRRl mfR®!'® I 'RR R's’R'R^ HTR ^Wn I RCR 
RRtif HtCR I <il RRCHR HTHRRtRR RFTRI 'SIR 

; 

'Kanada is only a nickname since the sage led 
the mode of life of a dove and lived on rice 
particles collected from the streets. 

Isvara who appeared before him in the form 
of an owl (uluka) instructed him. This 
"Darsana” is therefore called Aulukya'* 

R511 I?IR RTCR' CR RRlf fiCTH 
u^TR RHfRf^ ft*l atTftH ifHfwl aiCfl—sfti '8 
HRjR^ ajcvf»i|-^—RTR H? oqRR ff*! 

"'ARt^SH Hfl ^f«iRlR ) I 


*♦182/2, cRIRlH Rf»lRf«!-70U US.-* 
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sf<=rt?: 


383, 


^«mr ^wt’si» <s«r5T 

f% ? ‘'Zsf^r «rr#ti? 

5f5^ cipTif c^Ts( >ai'8 

iftcsra ^cir»r <*fTf%CT'« 5i^f^^fc*i5 

(1) ^n«n ?’^ir, (2) (3/ 2rT¥ 

(4) *lT^^aT 5f>^'-sr, (5) 

^1 (t) c^ifT^ '<f^?ii i9^tw 

»r*iTc^ istfii'Sh '«fTc^ I <-<1 <2fr6^.( 

usfT’P'Q ’Tr'871 I ’r«n— 

5F‘=rtf’s ; i 

fj? II® 

^rc^fj “c^fpB ^-^i, fsf'fil 

’ll ^T^l T1 'sjfn’ai I ^Ts»fi fiI«fJl <fC5T^ .(T^ 

^rTvtnj^ ?i^'6 a\ ■»(TiS 

1 >T’iTc?r*i i[T^ I .c-yfT^^ '« 

^‘IT? TFTtfTft^ 'SIJT^J ^r^Tif ^It^, 

Birr'S F^5l ^f^TII Nitrs'l 

?TT^’ I® 

^'rTc??r n?(siT'im? '«!Tc?Tn ^?J1 

fafs^iwcir awr^Ji'si? I f^p^ (/^r^p ^ifvf 

»fT?r <*(n^, >^1 f^p 'sifB'i 

^1 c'<f, ^'tTcw 5iR "^^1 

iil cxf ciT'®f% nf^>a^ *?(Ti:=p '<'5^-‘i 

f'Sil (f^ + 'si^C^) ^1 sid (‘Kanada’s 

atoms are supposed never to assume visible 
dimensions till there is a combination of three 
double atoms’)..-Epicurean 

^1 'Bftftf sirvT *iTf7 i{l 1 n?^rt^i 
4«rff-^l&«f«rr’p ^^irf^t'si (.?'s^i fs '«iT^it4 
men—^«(C5R Max Muller* ®’ 

*^«ftPf S ^aiw{% 

‘Snn C-tfTl' (St^^l^^P ’r<r*ifr>r' 

f^9 n<«*rmT9 cf'6ni nt*p: 


r}f«(C4itnc'3wi 5pttm 

II ^«rT?=?i5 liii5 II 'jfnfi m nimn 
(^«iT?i) Wv'Q 

3RII ( n?T<^ if?, ^U‘\ m fn?fTw ^Cir 'n*! iscni? 

;vi<I]ms<S<(R ||2l2l23 |1 ) 

»s:jit5 'SftsiTcif^ fwt*<RR RW'P5?[ fiit^ I fnnr^ii 

‘apiRipn «{«ic'<^i Rnai «it» 

nmtff*! nw ‘fln5‘l’ 

cmf'®'® isn*s apcn apcn oit 

»?i§ «itr^ 1 

n'«p n^'T'fC'®^ ■■^!^ 1 

liiit ^t^Tn ^1 ) m=5fCJr 

ettm 'a ^?p tsrff®?! ^\ii 

nti^, m^PKn?! t! 'si-pr? c^Tnesr 

3FCn hydrogen ^an*- '$T^1 apOT 

*rRp «!^rd cnlfsT^ nfTcsf^r =9® ^ <am :3nR 
m^Tc^r^i^ nsRTe^ nTl^, 'nfs fi 

la^t ’S^, 5«, vSR, 

'y^rnff f^nsfn^ i’ 

’jfnm ii 2iiii n—^ef 

ntP, 'Q I 

'«i:t! : ii 2ili2i i iwc^i? 

^<, nttf, ^ fiiH (fluid and 

viscid) I 

3T?tnTnTP 

JlRW II 2lll7 II—!8.I, i.5lT^, '8 cnRI ; mm, 

mm ^mtfpir i (>iiTtw ^c?r 

nR c^f, *lfc^e>r ('siT^mf=f^ icoo) 

!5ni, mm, (.m»'i, '8 fBi^-^a^ lis 

'nte^) I 

mu, m^“5 mnr: ii 2iii9 n 

pt3 nTO 5C¥cw—njsc^iT: nf'? 

•nfflm’' 'QPT'^iil—«fT5,mcPi ms) m mnfsrn*! ii 2i2ii ii 
mm 's?ir«i^i %'®5Tm—'=fn„ ^ %®m ii2i-i5ii 
'Bi^'.m 'sr«|—n?RT!! n*N3Ftw =^5 sfac^— 


* m sn nf^'a^rmiR ( 2 - 2 - 11 ) '« ft*! cn men jn nfnn'csr cnen" ^ma m • 

'*m ^enfn^ Henn ^a^ cn mm*! fjff®!'® ^-'saTn ^-a, f^^ils fwen m^in 1 

nf^t nf^'an I—sTf’spi; nffn^p 'SfTfnn, 1342 1 
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aHtS( >6 


II 4l2l4 II 

(conjunctions) TTI ^Tt 1 

^'8?[ ^^*rrlT c<rc^ ti ’iRvH— 

II 7ili9 II 

'sjrsi f^<Tft'3*lil II 7ilil0 II 

II 7llll4 11 'S 

I 

fif'ST’T nftsi'SST*? II 7lll20 II —I 
II 7 i1i23 II—^|S| I 

Jlt-C^lN f^'sT’roiT: 
ii7i2iiiii 

=TlT^It^ ’Tt-Crr^ ^ '5|>r*-r*lTC’r?l (disjunction) 

«iirf<S'5 I 

II lili29 II— 

’TC'IT gravity, volition conjunC' 

tion I 

. 

*f7vri}?[ «5?iT^ I jft*^ 

’T'lST ,«^*i ’^tiifitpr^i i srr? west's 

c^nni i f><iR n^tiT^i’iT’r 

I 1^5, 

<T?rsiT'{^T?^ '*i9rr2r ^r®! cfm^ '^^tsiT^l’iT? '=iu^ 

c^fi *^^rtI^rl I ®rr?( c^f ^s!?nr?r ^sr^Tir 'sjft’f®?! 

I 

BT? f^3r*[ ^Vi I JT’t 

w'? ntfT'^ «T?i^tt«!-'nf^® I *ra’^c?(^ ^ini ^ic^i:^ 

*5^141 ’i?i«iT^li:f?( sjcij atf® 

'Siit^1«i ^1 «ttJTf®i I csit&T*|;fe 

W15{^ ^Tn^^i ’i® I 

>a«fsi, ^ *Tftc<^ •?5<T f^5i '5|'|-*T?^iT‘4^ 1 

3T?[WT® ^ intuition 

ifi C5FSI, ‘'5i?i-'»r?(Htg ’f<n’ 3r®i %jti:? 'biwc^p^ 

I «rTf®i:3 cf'^W'S 

^113 ^n=fr® i^l jf® ? 
ai|l6 I ^>0 ^fcsT c?t& cfT& sittS? |3 p?[T? 
«rt^ 1 cff& c®i:« c®ci5 '5ic<T'>?Tf® 

c^ ui^tt> oFcsi, 5r*vrifr®i m, ^ar®3 

‘Tt'evl 5CT[ 1 C^fTTlT ? f4 |®tw ? 

«f^ «{«R m fn'3®t»r «tT*iTrf5 <rf^^ i 


J 39^ 11«I-12«I »i\^ 

'srf3® '«[t?'Q Clt§ l(5C®1 'ajT^ 

0(K\ ^Tl’I BTl I ®T?l*T? ? '»J«lfr^«nf ft%T 

cini sn I ta&i ^»ii ^1%® ^ 

c^, cjf '»i3Trt I «rf%^ «ifT®r3 i 

^rwl cif^ ’Tt^'afT? SIT^ ntil ! 

f^5 f^®n:?f3 WT c^PF far®? uii?* 

far®? c’ftitrsrt >r«? i ui^ far®? 

(c?c?f m -> f?®t5f ^1 ?1) iffiT® 

?f? ®t'5f ®3?T? cbIi ??, ®t? ff ^ ? iS 

?tI^? ^35^ ?i eiff® la ?®T? ?w c?T?nr ? csrrn 
cnc? cw ? 

®1 c®1 mt I c?^3f vnrr< (chemical 

compound) I farTf®f^®? 51^118 '«l!l 

(molecule) I ^a^ 'si'llTF ®t? f?1 ?T?—®?? 

®T? *lf??f® <T3?T?1C® (atom)—C? ?? C?VfH® 
•^rrif (element) ?T?1 ?f^® C^'OfsT <ac? C-^^TCSIl ?t!:? I 

*T3?t!!?t? ^c«r? ^f® I '»if® T5T1®- 

3j;>B «(t»r »^??t‘! I -a??, '«iT??1 WTf? c?, c^lfir® 

nirTc*^? >a?t8 'siT? ?f—f?f3? ?1 

^*i??1^® '« c?1f5T5F ??(& ?1 

??Tirr3 ?T3i—f35S[®i ?1 - C^n?1 '®l®t® '®lt«F^‘l- 
?rp|? fij6®ci:? jsf?® i 

(;?^fsT4 I *4 a?w? «a® la^-fe 

c?k5T? ?1 c?\fir4 ’^irTr'^3 ta^F 3i 
??3tc? 5111® ?? I -a^^ n?lx<? 'a^ >1? 

'Q ?cai i£iff®?® f?c«i? *it'(^T I 

f^% <5jt?iT ac®if^f c5pt«iT? ? <2jc®? ?t.?]ni I 

cf Tt?l c?^ ! 

f?»T^? ®t?l ^a fw? ®T«‘’Tlf 4 : ’S;arl 

C5T?t?c? n??T^ far®? ^ (‘atom i.c. the 

smallest coin in a chemical currency’ ) I *11^ 
(pie) C??? ??CTO» ^51, C?^ ?®? vf??t!|, 

®?t«( atom, f? ?®1 .(entity) C?^ ?1 

??ni?-f?wti:?? o*Kai c»i?nr? i^-f?f^?l Tl 
reaction 5®!!® *TtI? I 

'sftrr?, ow n^®c?' f?i TT® 1 

fwt’T ®?1 ?t® 'a®t8 I ^®CT? t^f- 

fHW ?f? c»t? ?1 ffxf ®t??*T ’«t?f f’TSt^IfCff 
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^'wnnr i 5 *rr®i •jstc’t *fr9 1 '^twi 

f5r®tc?r ^rJT ^ ‘’Ts^rrq’ i 

(f?:+'5rT!R=fsnFnR) I 

«n^ ^ «rc5T^ '®iw^ ac^ ^ lii?? 

'strs ^’*r «rm»r -vt i Tv.^Tc?r?r <4^ 

'N'd4|l<l? ??M ^Tl, arsT^ ^ I ^|^'9—l5*Trff»r® 
>(<, 5nF^ 'Si 'irt^cfJrl I ■'awr to ^r»i^l 
^rr^i C3ii?t^, OT 

^ttW—'SR CiT '5i‘T ^ I 

ig^ "STR 'srRal ^ c«fR 

n'il^'SR n^'S^r 'Sf^T? I <5TrR 'SIlWl 

<gcTr 'Tssrr^ »i?r«>KaRr ?’4 r : amc'© > 1 ^ 

^T'tt^.—Ts 'sri^i 'S'5^ '5i^'9Pt?f I 'sr?rf«f 

5rrf5f^r 'S)9RnrP5i( m'nt^ 'si’itTsT; ...’iWr 

;rl, artf? iri,-’rr^?r 'si’^r <!en:?ri:»r?r T'»r cff^r ail— 
'st^'s^ '5W?T?r r 

?| C^ < 4 ^ n?Jlt' 5 'sm 'aiT®f 'stTRI 'srT^R5 

f5rFr^«rf?l ''JCJpp ■^c'$ JT’i'f I ^ anr 1% ? 

'»rt*rtiiR 'sMC'S '8 <gR ^ 5 TT?t'§' 

'TfInstTi—.>'5TTf? I f^'^TaRRt** 

^ msRJ feJTR ^ft'S <TtR I 

a3TRf! '«rf?'s ^f?Tl 'srT«JiTf%^ 

'<isTir»t« ?i5{Ri5 3Tf^ a??T‘^ «tt% ^c'o 

nfRl^"® i^c'sc^ I cg^ c^'!(tai '»rtf5, *R 

c>r^ ^ 'srara ^x^z^ 1 

«!l^ fanr^? '5l^»T‘!v 'S 

I” 

wr^f f^ ^TR 3r'9, w. 'Q ^V®CR 

VRT *rr?n f^ii ^ri i 'sgira 

cntsp ^9T^«1R lai:^ d^c*Tl \ 'srlRT^r 

^Tl ’fVRtn '6 >PR f^'StZ^ 'SIRT'S-^S^ 

’fC'ci as'T, ?Jr, RC?C5— 

'stc^ p arnc^^r 'srr^tn 'si’psrtsj '8 

^r® c^h ^cw^’‘ ^“sctw 1 

»Rt^ »r?mt«l 5 tTr s arwtfff^ 

'SR 55n f^Rfe '^»rt?r '»TtR 5iR*rra[ 

'R«i ^R OT'QTl i '«it^ffR?r 

• ’TWTO irtf C5C?r 'JfftRl r 


f^Tl^TTR WR art's'’FfTThl •T^ :S;»r® FtflfS— 
isi'®Rf, TO^if, ^<T*rt=[ lit'r* »pif I ,..^am ‘rf^^rT'i' 
«RR hRfr^ ‘'srg’ '€ ‘jn^«.’ 

’PR^iS ^ 'ortr:^ 1 ^ jfjjj^ 

®TR TO f:?r*vC»( f%fst^ sffli:® ?:t 

tar? ®Trl rrf^® rm rfir, ^rrTir tg^ 

tsirs tg^ larsfei 'stsfCtJ? <RrT‘irTf 

'siTRT'T rri r:r 1 nrarfiirrcfr >rt<'r®i cr tstf® 

^rw®...’** 

‘As early as 1200 B.C- the Hindoos had 
considered that matter was discontinuous ... 
The Greeks either borrowed this view or in¬ 
dependently arrived at similar conclusions’—J 
NEWTON FRIEND DSC PHD FIC (ed. by);' 
A Text Book of Inorganic Chemistry vol I 
Chap II p. 24 London : Charles Griffin & Co. 
Ltd. 1919. All Rights Reserved. 

‘An early philosopher Kanada developed an 
atomic theory rivalling that of Lucretius (60 B C ) 
~J. W. MELLOR D. SC. FRS : A comprehen¬ 
sive Treatise on Inorganic and Theoretical 
Chemistry vol I. 

•...One (guess) appears to have been promul¬ 
gated by Kanada...long prior to the rise of the 
Grecian philosophy...a similar guess was pro- 
founded by Leucippus about 450 B-C. and ad¬ 
vocated as doctrine...(420 B.C.)—by his disciple 
Democritus About 300 B.C. the same guess was 
elaborated by Epicurus...’ —ibid p. 106. 

0T-3f JfsfR ®5i I 

^3T '?'itR?r brRft'? ^3! uD^t ®t^T^ 

<2f»I'S»ftCR ‘*T?T’f JT?>2j;: iV.j'<g^s| C>«rTfd 

ai'g'S’ftCR >r?4i^‘c45 f®f§ ^r ‘if»i 

“lTa[’ ?1R1 I...CiT)R RIR’T^, ’PS^T® 

fsftaf^ R'!^, %'<r«.JrfFlx^^ 

*tTR 5 ^ ‘‘’f'ft'f ^e'Sn?* I '=i®«9^ 

brRf^^ ntyl tR, ^sr ai^orfc ?? dr 

>rvgi;’ C5fT^^ l‘ —giflRSifR Ts: 

g;Tif ^'STI bai 1340 ^ 628-630 i ( f^SR’fl 

) 1 * 

—(1) (EDOU and HUBER 


^aiT»WR?l C3«l* CflJRF ) 


3116 


•tJT'afNim 


[ 38'®il ll'n-12*l 


‘...‘▼«flxinriTC'rr'*ff^^'ef^^*nr cw «m <43n 
cf«Tl ’iw 5T^srtc^ ?rtTt?f4^ 

«<R cf^c'3 *fT'8Tl ^ I’—'»f'(TT*nF ifr®isi ctpt s 
« m?ta[ f5?wn:J( \ 

5F«ft^f S 

■^'iT? 5HT5??rfc«fi «JlTitnni '»n:i(^ 

fiicif w:*T I siToi ^CTT^f «!i’<rrw «rmfw^ 

c^f«( ifc'® I 'si'^nT? <®iriR—'aiT''> 
3i>rc<i!i'5? ‘a??, 

annii I ai*TC^t=| -J C-rfCST 

«fT3‘n i 

mm 'sfUf'e I 

^ f^cwi: i n'®af'?r (-1/40) 

«T?isnnr9i—’ i mi, f^isr, 

rrtfjT^ *f^>r ) 

<«^c«f^ fsTW fi(«r ’tstt? i w® 

c«(c^p mnm «fTsfl i[am i 

‘Ftfiite 3ii«i4 f¥*T'® 'sf^nr ms^ 

m I ^i{Trffas«f*l ) 

U9^*s ^f«T11 f)^T9 I <a^'«frT aF5(*l 

f*R^ I latain ^ ^1 

laasfe i 

'^Tf^W'e m JTl 

^a <«ita^a' «Cs“i ca c^T^ <2(5rrca 

c^T4 fafa^ * 01 ? ai i ‘^aarg^n?? carra ^at*l 
<5sfl'5^ ^ •faaT‘i'8 faaaaa 

a^ta—^ aaa's ataaa *ftf^ al i 
laat'ia ni^^t^sTa 's)«fT«. 'aaftf® aias^ awa '«rfa'8a 
ac^ I naat^i atai a'l^' aai '»faaft' '=raafr ata’s 
a« a^®r¥ ■srf^ i‘* 

‘naat'qaTfa’T‘?'6 Empedocles laa ar®1 Eleatic « 
Heraclitic ^r^a a«i aa«aa c^h ^faaT%»ra» 
'SWcaa ^Taaa stTf^ vaf-^PsfNf «*it«?r 
f^a apftcaa i** 

«3^^a 'ataal ‘t^taivca u9ca •f'9f^ *rftf^ 
^ Lcukippus '6 DEMOCRITUS ^sa-aTcaa atw I 
’Tf^fTsi aaaT?-^wa '“itfav^i ai taat^ t 

(Demokritos «a aaa aTata^ ateai ara) i 


The Vision of Dante-CB flcaca—• 

"Oemocritus, 

Who sets the world at chance* 

('Democritus who maintained the world to 
have been formed by the fortuitous concourse 
of atoms)> 

aaaT?i '®raa (atomic theory) "^tac*! a^TC® ataf 
ata, a^at? '« ca^ aca %aT%®Ta fftaffiaa 
Dalton-^a *j;^ma, caa aiaa a®infr '«rfca i aatm 
a®aTf ^^faa fa^traa a^atc?? aca 'at^aaa sea 
I’ -iiafa ®Tra faaiilBa afiia^iTfe '»ita?ii a^f®^ 
'am^ f«aifTa«?wa aaiaja aia' ’ i 

1. Acbaryya Roy Commemoration Volume 

Calcutta 1932 pp. 139-40 ( ) I 

2. §l^a fan cara R. L., fautfacara : 

^^renfaa faaat^ 'aTfaa 1364 357 i 

3. atfaa! “fafeara afasTaa 'a'fjtaa ii^a m 

faajc^ fafa® aat, faf^ail l33y *): 161 1 

4. The Rt.—Hon. Lord Lytton : The Last 
Days of Pompeii Book IV. 

5. awat^, '»(5i?^ra«i 13.50 'j: 422 2(^ai i 

6. Tarkarnava Panditratna : Kanada's Vaiscs- 
hika Darsana with Rasayana—comtnen** 
tary Sri Uttamur T. Viraragha— 
Vacharya. First Edition 1958 

7. R. L, Thakur : The Statesman (letter to) 
March 14, 1977. 

8. srPT^It^W^aT? ®4’lT’fl»l, ! 

JiTr5®i-3rf^5Tt^?r 

"It’d 5r®Tnf®?r iTj 8»i 

b4»lT«r, 1333 313 ) I 

9. §lTOr“(5W ’rf® 

^'5^, 'Sf3i«rr5i‘i» 1337 ’ll 611 

10. Indian Philosophy p, 83 () I 

11. ’?l&->r*rai1, 1339, 473 I 

12. Pre^m; «ia^=fPlT?Tl '8 

®-R(®, 14 ( fi5"*lf®Tf? ); 1342 2« 

2f «f'{S, 35"! JT‘v.^1 ( ^ Jl^^fJl ) 

3rm?f—Tfft 5C^-Rii? 
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Printed and published by Swami Chandre- 
Ewarananda, 1 Chitpore Bridge Approach, 
Baghbazar, Calcutta at the M. I, Press, 
292-8, Upper Chitpore Road, Caltutta 
13. c5iT>r: sfrfm 

i 

14. ^Sfil ( 3r^l?5?t^r ) ISIT^I*I 1342, < 5 : 134, 139 I 

15. 

'ST^ 1376, 356-359 I 

16. : nir>iT‘iTnr 

49f>it, ^TT^, 1355, 'j; 168 171 i 

17. : 32^sf ^TFT^ 

^’^31 1970 i ) I 

^5ri C’^k 1330, 481-2 i^^F3fTk?»( 


(1) Major B D. BASU I.M.S. (retired) (Ed. 
byl ; The Vaisesika Sutras of {Canada, translated 
by Nandalal Sinha MABL. second edition, 
revised and enlarged. 

(2) The sacred Books af the Hindoos. 
Published by Sudhindra Nath Basu MB ; The 
Panini Office Bhuwaneswari Asrama Bahadurganj 
Allahabad 1923. 

(3) HERMAN JACOBI, Prof. Univ. of Bonn, 
Germany: The Vaisesika Sutras of Kanada, 
Translated by Naadalal Sinha, Panini Office 
Allahabad 1911, 

(4) Sri Jambuvijayaji {critically ed, by) t 
Vaisesika Sutra of Kanada. IGaekwad’s Orien¬ 
tal Scries no. 136]. Oriental Institute. Baroda 
1961. 
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(Civil Construction) W ^ 
WJ "^lars^ ^ ^•sa?t& 
’Tl 5Tt«rr?r‘i ^«(Hr ^i ^Ti%, f’TCJj'fe’. aw 's nT^ra^ffe 

c:'3ft ^1 ^—(1) «fft ^orm^—'Tf«r?i^^6, c*tt?!T5 
^1 i (2) ^ « f-ICW 

‘T^T'if I 5rr«fW«H^ 

c?«n ^rnr ’®c^ ^»rrf’?va?rc&ii 

ff^ QOil^ I 

?T^i %nT«rTs?5«' ’iT5iirnnr?r ^ '^f<r‘)i 

^ « 'ST’Tnfil^Tf^l ^ft 

^ I f^C?[ 

’^’TtifTii ^ ^-aptc^? ^csr’«rc^Tni i 

c*^ *ffiprr1x^1 '« 'sefs? 

^51 ^ ‘nt^Tf^I “tf®! (Mo'derate 

Strength Concrete), '«rf^rT»f f^?! >I*v?^ia[ 

(Compressive Strength) 17*25 Mpa '®n:<T^ 
'®Tc^ ff^ ^nT?T5?^«i 

(structural light Weight concrete) Wl ^ I 

c?iT*l, <2|^R5 !>(%« 

“?T’TC'3T ( CT5R C?HX*Rr *TIT51«(J( ) '8 f^TC"!^ ?PC?r 
(Dome,Shaped)igtW f^’^TC‘1 ^ ^<TrfTti?9[ ^?aftc§?t 

'“iTW's ’T^Ta ^ '»rr^^‘l ^ca i cara 
aac^ia TTm®! faf«a wTa^rra fawt^iaaisr ftf®- 

5t« '»rti®rt^'*t ’yl? ^aac^ i '«cri- 

'«j'i '2 PpTc“i JTarsca ca^ ^iracaT’fi aat ^a ^*rtfTRa 
^Tff^'ST'® 's ‘Tfafrf^ I aaii ^aiTfR'®^ faf? 
(Fine) ^ m ^rTanf^ai^'©V'a, fWrta (Coarse) 
^’TtTfTtaa '©^pa 'sic’1^1 ca% ^aa? 

a'apt^ 'siair^ ca^ • aaa 

rrs[TTfTa aia^aa ^ai aa ^a atai at^ 

'spi^a' aTa (Air hole) ¥t*[ ^sa ^Tcal^^ ©a^'^^a 
^ a'««a^U&a »ifaf aa ^a i cai^cat faf«( 

^atTfa^^ a*3?ti^a '»rfi*Tf^a ©a*^ c^, acw 
3T5a^fr*r®l 'sfC’T^a^ '®t*t i ca art©i © 

uia ^nTfttaa (Ratio) ca^tt aa 'si atafoa^P 

®Tca ^^ 5 aTaaa i a^'a^t^ aT©l ^faa ©ar ca 'st#! 


aia^a aai ^ '®Ta ^prata 
^’alrfa^®' a*aPt§ aiaalxa ^a 1%© cafw^it^ (Skid 
Resistance) aca^ a?ai aa I 

aTata^ «rrff'®^ © ^faia ^‘a^c&a at©l 
^’iTata Ratca ajaata aai aa \ 'stiaa 
a*vf^« faaa% ca'sal a^r— 

(1) arrat^aa (Pumice Stone) J—‘sfe atal, fe- 

oftaa ai f^a ^t&a t^ai ai faca*& aca 

aTai ^’atata faatta arKa'STca aiaa"® aa i apft 
bsfaa faf^a ^Tc®f caaa ata ai catat 'sa* 
(Shelf) ai caatwa '®is*i fac*ia bsfa a© 
“la^aa aj^ata ^'$fa aat'® ^iia* fafea 'sa araaia 

'®ttTW 1 

(2) SI'H&a^caa STf’f (Blastfurnace slag'-n^lW 

's ^faa ^raa a'%'$ c»?\caa ^na fa^al 

'»(iT^faaT|aF ca aT^i '®is"ii6 c«pt atta ©r^ siT^- 
atacaa ^’i^aiC'i <ifaf^ i aaa sn'‘ff©1%ca aT©ua 
^1 aal aa '®l canrfa^ nracaa a^ aa caa i <^ 1 ^ 
aataa 5JTa©f% air cooled slag alia ^T^fafipas I a^ra 
^?t©fi(ia 'af^fa©* ®f^®T ^©i aal ^ ’®Tal ftaiaia 
wtaia caa <si^ granulated slag ai^T aaa 
^m©Mta ^fa^ ’ffaat't h©1 aal aa ©aa m 

arai wsfta af^ cata ata ^at aw t^^Taia ^ca ara i 
ii)tB Bvff© aata foamed slag atca *Tfai%© i 

; 5 i^ f©a <s(aTa «it^©l%ia einrt©a*ta 
Italia fata ^aTa ’fia a*^lti>a ^^itaTa faatta 
a«rN ©na araata ^1 aa i ^^©f^ia atai ai wca>a^f © 
art 'sta^afaatCt avaplfe © aa, w»ilTa 
ms aiaata aai ^ v^ia? ©1^ 

OTt’f©f^ ©rft ulart^a (Reinforced concrete) aifCW 

aia>(Ta ©ai aa i 

(3) lil^aT© atasiT^ (Expand Perlite) ;—uij^ 
PioUte ©r© ai©l «itwa ai^a aai'^ (Stone 

like) 1 ifla ata! '?tfl ©wa *rfaaT*i "i^aai 2 cat© 
6 ^ alt© I '^a f©©taa c*taTt©a 

a© aat^f^ aataa (Concentric) i aaa aia*it^fet© 
<iia a»iaTfaa cBta ^*t>©ua fsica aT©al ata—^ft 


* talv-t fsai^c’i^. fala'oaiw wa catatw. ©tataa:ia-4 
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td’fiB'? '5«R vfl? JT^ai <2RW «fTt^ l and Slates) S—4lt?l*f^^ 

’TC'd Tt\ ’rf^'s ?fr? ’rn la^r? '®t?i’f?r c? *iw ^cimTt»rr ^T«fi, <fll^?r 

^1^ Expanded C^Tt^, CS&nT«Rr ^©Ttff I ^9^ ^ntWT^l^f^TC’P 

Perlite ^rfr? i ’Ttwl^^c^ ^b 5 '®Tn*rraiT^ cirfs?ft^f 

'©T^TW?f 4?ii ^ i apTHr't c'rc^ ^'5 ’iiT’r 


©wwf ©‘rr©=i ^c«pr ^ :— 


TT^ c«ir»ff^ 
(Aggregate) >srtf®j& (Bulk 

Specific Gravity) 

'srs^ 

(Unit Weight 
kg/m») 

(Water Absorp¬ 
tion % by weight) 

(Pumice Stone) 

1-25-1-65 

480--880 

20—30 

cTt^i ® arr^?[r;.T>r 
Foamed Blastfurnace 
Slag) 

ri5-2;20 

400—1200 

■ 8—15 

<i|?l’Tr^r®© ’TfirsTT^& 
(Expanded Perlite) 

0*90—1-05 

~160 

10—30 

(Vermiculite) 

085—1'05 

~160 

10—30 

cjf, (.m, 

(Clay, Shale, Slate 

11—21 

560-960 

2-15 

JFT^'siTPi; 
(Sintered Flyash 

-1-7 

590—770 

14—24 

>r-'5T^ 

(Sawdust) 

O'35—0-6 

128—320 

10—35 

(Polystyrene foam) 

0 05 

10—20 

~50 


Ref . Popbvics, gandor, Concrete-Making Materials, Hemisphere Publishing 
Corporation Washington, 1979 


4. (Vermiculite) i—^K «|5^ CWf§ ^’F5?F (Spongy Cellular Str.) 

Expanded Perlite-IT ?fr®1 1 ©W i cjj^afgr Aggregate 

^ «fTC5F I ^ta?ic§5 ^‘iTifR ^5% >R?r ^’rTfrTJi©^ ^ 

1 ^ ^ <2fCTr©^ 9fm \ 

5. ^irl, evT*!’! « cj|&nt'ii?i (Clays, Shales atatsfil «f^rfr « 




3d0 




I «i^ c^5^’fT«nr ‘af«- 

^1 3?t.a^t&5 c?TT?T, wt^, 

(Prestressed) ama 

^ lii’Tt. '»Jc»T'^« tiififcn&tsfsrr^ ^icjfrc^ 

Ti '»rarf?f 5rrw ’Tr<^3 a^ai ^a i 

6. (Fly Ash):—'®I‘fC5T, 

^^rammt^ta ffe*(jft car? c»rtTl c^t 

'8 5?a5Tf?i c^fac^t liicn at'sTJir? 

^'5 a^ac^ I f%'« ^ff yq^ 'st^rsitsi Tl fTt- 

«t*Trras -63^:^? 'iifawc&a fe*TTfT5f armta 

4ai »mr ^1 <2 («r^: <Tfi)ta»ic*p ?ac«ia caca- a-^i 
'e srcar ’Tcflf 5T^i? ^5% f^JiTra 

aR^tia ^faai i 1%iq41 '& 

caras 'sT»TJ(fi{-^«rT'®i:®Ttc^ faf^a jr*N>si^ 

^ai cac^ nica i ^T%1 «iif5itstfe®fiT faf^a 'sfpPTcaa 
^ im:^ i£rr«j^ ci^caj <ii{g astern (Black) ai 
^na (Grey) aci£a »(a i <4^ 'saT's'ia faf^a 

irf*Tttcaa -fti?? aiatjTa a^ai fawa'®: la^^fa ^^rati? 
^j^asata -siafaatf^l 'sfti^ aisr -aiS ^^ra 
''lafiiaT^ (Insulator) ’^•a^tc&a ^nTftsi f^atca 
ajairra a^al ^ i 

7. aifK (Organic material) :—faf^a '®lb^a 
natraa ac*? act faf®a «tTcaa tta aara caaa a^, 

I «ia^l5 a?HTa at^aj a>tac^i( ■iTiacaa- 


13m a^, iia-12-t atari 

atcaa '®*i:^, 'atcaa f^a^, 

caTal—^^^fa atala^ta^a batata f^arca 
araafa a^al car® mxa i •ataa ^aPrtaasfiTa tear 
ca^l«r ^ 'ast¥ Na arf^ (caaa cal^) 
caii>*nT® *ns >« erat^ trar® aairsi 

a^ I 

cat^'ait'Q facac'&a act aa* ttc^ nfaac^ atti 
tTc^a «*r5i aia^rra aaca m aala?^ aca^ 
ata I <s\^ aacaa atal 's^taa^ ^afaca^ cacat 
(Floor finish), C?aTa, acaa f®®caa ?Tf (Ceiling) 
bsfa tac®; a^faa aca aia^ ^ 'aracw i ^si^aa 
'tTfatFfca teat ca*cai ttoficfe aras?® arfaa afaahct 
ta tar® aa'^ acacf i ®t^ aa ^|5 ttt^^Tcaa ts?®) 
® a?caTBaa1a®TCt (Shrinkage) tf^ cn I 
aitff®t ^ta tT®T'Q atatafat ’nf®c® bsfa 
iJta aaT*^ caaa Foamed Polystyrene, Resin ^®TTf? 
aftl ®tcaa <iif^cnc^ batata faarca araata tal 
aa I ysitaa aat^f ^a^ aitt® ®Ta ^afaatft i 
iii^®f®Tct yJifacacfea batata f^tca ajaalraa t'^ai 
aa—®l aca^ aiaatc’ra (Uneconomical) I facaa 
ctcai ^Pf, cfaTa 's cam a’?*!®! 's tgt?? 'oarajfta 
tsr ajaatca^ aca« yqf^ca'^'et^ct ajaata 
tal aa i 

a afst's #f^«a caaala ] 




atf®t® caf®tiit '^caa ^aa c«Tfirca oral cac^ atatet at®atcal "tat tapa tr^a*! 

caca> ®Tcifact ati tara t® ai ^^caa aacatraa 'ena fa^ tea i afltl tea oral cacw 

a'^taata t! ^^caa orca Tfe^asr ysia*- cerrcta^aTcaa atari ata i atat^ta ^ aiaa ft 
■^ta V^caa oreads aacata eicata tea aTfcaa ttalcai ataaa acacf i acaat aatt 4lcwa 
ac® aacata «icaTa atsjcaa acai® tisjan ®tca at^caa tt®® tal ata i 

[ tTtcta f^ta, utti, an»rrcfa J 




^ 1* 


f5rf^‘s (5r^w c^^fw* )-<M 
ftcwTir® »r^ C^-CB^’v. (Hai-cheng I *l^r?t5 
c*rt^?rjff% i£rnr i 1^75 4;^ 

c^Fwrft, ^^5fT»r—'®i^if«n? ^T'81 

^ >rc^'8 5rc?[ ci[^-cf*s *i5c?[^ «iT? 

cf\\^^i{ ifTOc^sTt Tt#t^ ctw 
^c^TiT I isrsic^a^ <5#1 '’wW i 

f^, c^5f c^rffisr ^ cnt^^af «J5'« ^wt 

’^re^r 5T-r^?[ o?, 

i^-1^wi1^5f«) ^-.<i^f?^ *5^T'»T*r frr? 

»ii5:c?ni wj^-sr^fc^P jt'®# ^c?r ffc^fesr^^ (rq, f?si '5i«fr> 

Fr?i iTc^ ffr? »i?t?[? 'sni*iTrc»f 
^ oftnr I 

f^®TsU??f 'sm?! f^f^'sr >-^ 

i-h C^^rTft^ 5TCm^^I CI5^-1%* »i^ 

1^?[t& ^ I '®^ >T’^ 7&1 «C*^ 36 fstf*^^ I 

^Cif Cf'QlT?! C>f\m c^ 

^ fiq c.^ ^-ql i 5T«p(f%?r 
'si’rs ?orf|5T I -yf’s ^fWf '5rt? sr^riS 

f?nrrS -sfI^sp® i?'$;Ti ^rsr i ^uf ffiilS 
fi(;iTCTr? ftcii?f >5^? 

L£i?pfg 'siTsfC'wir 1 

1978 9^iTnf nTf!?r c^ 'stT^Tc?i?i 

^ ^1 't'&l cJiTfsor^ 

^rtfn^r? '^-fq«Tf5i?f*i ®TiTc« t 

cn ^«n §c^«r ^J^p{ ^1 

'f-f^ar^ '8 i 

m ¥c*T sf?sr ff’rc^?! i 

si« «rc?rf?r ?Tc^ f?u ^i^fr® ^■\, 
irf%5T-w^tcw *rrt59 pT’TI ^ sri, arg^ 

.<^*(1*1 ^u( ^^^ \ ^nr^p 5Ti?f 

*:(t^8T>i cf'e^il c^ JT<®?r ^ ^*i-t?i&l fb'«TC'»^ 
'sitm c«f'5 srl I 1%'*, iflfS 

or, ’q^TR C5i»t f%i|?r c®i ^i^t, 'sf^wt'® 'srfori 
^«q^®Tor 'ff’r^PTMir ^®T>r cf'STi Jm’T’nr ^ i 
f^ ? 'f-'?sor »if^ 

^c»T ^<TOr c^ ^ir 'snsj'f^ ^ ^ ^ 

• 39, ’irt?^‘1t'91 C*J*I, 4*IT: st^i?!, i»f»fr—712204 


<|fWM I • Plate Tectonics" Tl "ci!rife?t sptiton" ?rT^^ 
c^ ^f■^ ^-^srqnr ^ ^t^tori ^ 

^r*r^r^? ^Tt’rn or'eTl ’rs’r» wt ^ 

Of, 'sriTTSl CT ^n?f spf?, 'sl 'stT^tcst 70 srT^*r 

*sw Ttx^iTfS ^-^i:??r ^T?n i 11=? =qt=si 

<T^’^?r •a^&T^r ^n?r '®T=i ®it?r 
irr^tciTl >qTr^ i 'f-f%’srr4^c«r?r ire's 
-5ff^%?r I ^?r ^1 c?f§«l% cq 3T4 '?Tc;r n^c^?r ?rTor 
liior 5 ttw or^rw ^tai ^rl^r^c^t^r ®cw irTiif^^'sTor •iic^ 
'src^9 3Tc«f 5i*s^^ <*ftc'? I ^4^ ir-ppr^r ^r^r, 

f^srraT^l^c's i2fg?r eiTr^f^ ^ i '-q^ 5tc<T? 

'f 'sor^ ’TT'qrs =rT^oT5 ^ i ^'sfinr 

a c'^Ttid ^ir§r 'Tiiot 'sT^r 2t«t=r fe<^oi?r 

^c?i'S cff<n ifT?r i R"iT^ 

•rf#^ irf3 c»i^ JT^rc’Fcir ^nc^?i ^cjt '|f4'¥C**Br 

'5it=Ptc?r I 

'srTciff^^t^ =pjrt%i:¥TfiiTrT?r itc^j irTr-«i 

iTT^sT fll iplfesf Trf^ '5iTTf«® (San Andreas) 

5e5T c?fe^ I 'ii? ■'PT§'?r ^TtfsTc^ffiT^ii '«i?pcn iR sfsr 
’?!^ ^r?i! nitriif^'P esfs 'q 'sttcstI^-^r c?ic5ir 
«tf's?r '-9^ i^ciief i 1903 

'j^rot? 'itTir sFif^nc^T? cii f4?JT& 'st^ ^tU'i 

f?[irfc^ f4;ar^?ii 'qe^ffir c^, jfR (i)^{5 '«r*s»t 

■-qe^Tiqf^'ST^r^Tff »iT^T5 

^ 'f ^■nr*! I ®r'st? 

?ff^5f <5f«r=ft?r c^ 3T=r tsi5TT‘<m 'srtc^ c^r 
'?3r?p^-fij^'i ^csT I <qiTfirf¥¥ c?t& ^a 

^®c<fnirr;r c?rf:§?f 'srrenf^^ ?rr«?r ^c^r c'q R»it^ Ffcn^ 
??r =5R ipcsT BTT^TCir 'qsr i 

'f-f^aTf4n*i 'Sf^^ST'^SfsrCiP 

^csst i ff cs(f®t§f5iftf^nrTs( 'stiT^ tiT®r- 

usifiTirfiS^ C®fT*t (The Mediterrianian and Trans 
Asiatic Zone) tilTs ?5f ^ilirqPTir-’fJtPlIw 

C®R (Circum-Pacific Rone) I af*qir iil®lT=PTf5?r STW 
'Sfs"!, 'srtorft^, =?^»tT^, *ft% 
irrsT^f^, f^irT®!^ ’t^'sirmi nfift's -supfr, jre«fTt^?l, fR, 
^t^r^R, ^=8^ 'sTiS^, '=tt®lTil, ^iJTsr, ‘TTf^R, 
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'6 fNrm [ 38^ 


^^T*fr, ''^tnf^filil c?"! 

nr? 1 iii»rW ’rfiRl^-nTTW^^f c«rTR?f 

*rt«rr ^ '8 irf^'i 'ariTRfs^ nf^Ji ’isfUffTn^^ 
'»rw, <^tnTJT, f:i:^*Trr« ^rtf^ 

nc? I , 

jfmi f^. nt? -an 

10.000*-15000 cntc^ ^ ‘iiTv «mr 7000 

^r®! w^f® ^ I =^?®^T?, f% 

f^-itn nf® ®i 3T^t 'sr?c3i¥ 1 f^^- 

ffw? sir®, am af® ti 

^iini's? ^fc® af® c^t cj^tri «Rrcini 

*rt& I 

Bt^n. ^sf- (Chaalcs. F. Richter) JI^a«(si 

nflsiTn liiTs 3T?ii ^f^at« *(%? nftsirTn? 
c^n ^®f< I ^ sf-Pjiitaq nf^siTr’i?! c?nl5 
c^®i” siTcsi nf^ifB® I liil: c^cn? af® lii^Tan 
?»foi csT^ cn*tl f^'S?® »lt%il 

3TMtSl 1 c^cn 2 Sltaim "“l®!^ ^*1 ^Ts 

uqts am =ii I 5-simt5 * 11*1131 

nsf® sfsr® ntm 1^ 7 sitasm c?(»i 

uqsj? ’^n'f® c^*i ®rn^ ?xi I a-srfajm f 
'5i®i« ®^m3I 

nf^sftn Brfiim srmr '®rr?f 

siTnsi aefn® ix^ 1 * 11*1 ‘mfwta® siTaim^ 

CW” (Modified Mercalli Intensity Scale)l 

<m 3 mi f-^'awa nfimin 'sili^ii *T^t«f *tm 1 

^ca af®f^^i ^ ®m Jifesf nr?isn*f 

lilt c^nf55i ^mi I * 1 ® C5i^ ^*a^ ®® 

n'f® c^ca3 sfTarf'Q ®® C5i-*ir ?c?f 1 

2 siiarm ^l5 am '®i5[®^ *P3i sim sn 1 emTaim 
*ic*(T=?m *r5 '»iT*T?iT’rnr3i?[ ii?T^ 
ciTTtxsm aT^m *fr*f nr? 1 l2-*rt3im •*Ff®3 nff*iTJ{ 
tm, *rri8c® ®3W ®?mTft® ^c® 

cipri *rm 'sn* * 1^*1 ^i^c® tm 1 

a1% ®?nf “if«i5 'simtc^i 

9(t^ I lilt ®?[*r’tf®3 ^ ^nr^a ai ^ran:*i‘& 'atmi 1 

< 4 ^ Primary Comprcssional Wave <1 amf^^ 

t83w “P” wi I ®3^ nr®ara5 

nmw ’srriSir new '«r?ff^m^Trr Ffa mi 

<s,f^ im t '“im ^atvafe ijn s n shear 


Wave 11 iuii?t ®1W lait. ‘*S” ^ 

111 ®if ?rf®ncii ^rtiCT itl^i ^ai nTstci 
^n am I ‘p’ n amf*m ®iw ‘S’ n nm^ ®imm mm 
5F® i>eim f*Picsrram* in '»m:a c’fmm. 
fi*[mtatsF 1T5 '=rrcn p-®itrm! 111 im 1 

1969 V^TCij ^^l^ ®iBp-Jr«.a^t^ <ill>^ 'sit'6^ 1^*11 n*"?! 
im%9R ?[-aR c*rTf®mfe '|-fiwT^ 5itica*r5 <41? 
c*rmiT®^ I f-fiwT^il 9rmc®5i ci, P ® S ®imi af®i 
«ii;aT® am 'sialiif®® itm ‘ai; 09 ^ '®nprix®i im m 
1-75 I ^ii fiar^ «<itaim ^fi- 

1^1 a’»?i Cl, •> P 'Q S ®imi 

nf®i '5i5[nt® 1’75-iai cim im 1 f^, ^mm 
i^m^ fimi imj Tr®Tfii iraiTc®^ 'srm 
1*75 n I smmm 1 ® 'sime^ m ci, ^^l^ 1&^1 1^1 
am^ mi ^ftim f fii;«a!5 111 i97i 

i^iTf^i'TlRim *m m^tC'Qtc® am '^fiini’ai nm^ 

ifTiTrai Cl, P«s ®ii af®i 'si^jntr®! *nfii^ 
ijfi^’a ifemsT"^ spcimi 1 ’^m 

srTnti® '®r?mn i&il i^mm imr ^im 1 

i&m ci^ 'si^mri <iiip&i afii^ 

‘i&mt I uEi^ii nfii'^i'ofn ^im «?mi 'sitcifiTi, 
iTfin, sfTntii, fti a'?f® mci irtn^ ncmi icb? i 
®ST nfll^l ’T%ll-r‘fl arcsi Is^flfem (Tilt- 
metre) vilTv caim (LASER) if^ IJW® ICS 5 I 
itiTmj ^ma *mmr®i 

151 im I ajTf®fl&1mi (Gravimetre) iti^Tmi 'im 

"sif® iTiT® nftiT ‘1 if®^ afiiTn im 1 “^Ti^li 
cs^am miT3 aT<f?pi 131 ? atimi fi^iv 
afiiTf^®m ^i^if®!' imi itirrm 

nfiiTa i!ii im 1 'f-nirr«ffi?n*i imm ci, i^im 

« 5 [c< itf^i I’rcBi aren 3 flf® ijiisriinr nliiTl 

nt®Tf^iii C5m ci^ I «3i i^m*! a*Tr«r ^mi imm 
Cl, ammi Btmi im <?? 1 ^ im ®mimi 

fim «f5i im f-ammi cif^i cic? c®tflN 

iit®i aiTi ^ 1 1 *3^ imm ■> y t ^m m 

iijf^® «rcn arftf5 im '3it iic*t iil®caRi itm iT%i 
cfi> < 3 ^ Bfon's ®ST 'ffiiirai •(rt.cir? 
im I 

ciTf^fe fiwpftn 1979 ^p^tmr wmm ci, ^ 
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1985] '«(??*( ? 

Jrt^ 'sf^TS «[^U^ C»r«f1 1 ^tFS®! 

c>i^^-4«i^ ^f% «Tr? '®^jr'6 ^I'sH-ii '=r®i’s ft^, vt<Tf=t, '^'ti^1 %Tl ^itf? c?»i 'sr^ ^ 

c?r^ (il^t'6 if’FI ^51 C’TC^ I 1982 ^ «flT^ I 

f^WT^ 'a(jt4lc'»^^ Lu Dajiong 'srt^C"! 5*|^ 'sr^lf^f’P c?*[ I ifl^rfT^f ^ 

c>fc«f? srfiti 's '5fW?i cfc^ 'ffspFt"nii ?[? t - 4 ^ cirr*i ’itr® 

c^ 5T^“TJ 5pc5iir I 1982 10^ 1%c5T^?r '®Tc^ c'f'Q'sti c^i^ s?c^ og^ cw«ii? 

C^ ^r?[ Tl^r^t^r Lu Dajiong IT '®tm'l ITC«T^ I l*lC^Tfa% 

c^^1%'v.nf «TTtci{^ am cffc’i -^ctt^t \ <ii^ 'i'®or'#l?r 'Q ’T^t^c^ 

1983 cirtf^n^ i%®r^5i1 ^TTntar§l-?[t^i5l- ^ i ^twflr^'a (5^ ^iTnTc^r f¥wc? i 

(JT?C*^*>r MHD ) C^JTtl^ ^J^?TlT ^C?r ^T^'t'S 'SITB^‘1 fi?Tffv^ I 

<^^miT Cif«m C?g1 I <il^ MHD f^'Q^lfif^ITn iTlI'i (USGS) 1976 

C^^TTCtT&^'Sft- '®^3I »TC^^ ^T^l «It5 600.000 ®5TT^ ^T?[ JPCiliT I 

c^T’fT'a !(CS(5 c?p1i( nf?[<T'!asT ^Cb^ F-^^I ^1 c^^Tit C^(f^:[ iTtfT^ ^5^l5iS^C§?[ 

feci ift^TlT 5pi;^ 1 <ii^ jpXsT I^Tl Ruth Buskirk ; Cliff Froalick uiit. Gray Latham 

^fe»Tii MHD i£ii irai^ii i iirsi 'srt5ic'ti fe^ifs ^ceiicitni ^'vc’ti 

'57'5!T^tri^ 'STT^'l SftlC^ C’TCIC^iT I ^ST— 

5i^I 5fI1 ItCBg I I&TI Ulit. »IIT '®I^ ( 50 CIC^ 70 ), ffl? uiit itfel 

cir^l ''srcii 'sftsfci t2jci»i &ti m I '6 jtT’^ 11^11 "II^I >51 itISi ■n'ttci 

«IC^I IT^CI ClfiCI 'SlTCir I lilliT f^ %5^TC5T'8 fljlfe bill’s WTI ¥C^ fel «rT% 

;^t'*5l iT^’t ifR's iftn nc'^;i it^ci cifici 'sjtcir ’^tii 1 'f^c^i figifei ci 

^T^iTl ICI Itl I ITC^H cicii sitfeci ’IC^ I C^affwi UT'S^T ^flTCiTI ^ ^1 •&'T%—film's: 

1855'f^tllf SfT'TfCTI C^Tf<PSI ^^ffC^F <5^15 ^^**1 ’Tlci I ’fflUS'c^TI ifC^ 

I&tl fiftl ■^ci 'ST^CSfl 5^%fl ICIJ t,q^ 'S 'sf^^flTW (.1 ’ffll'^^T ^ I51 fef 

'sf^feffii'' 'srrpi'l ^■^i ^11 iTi I ^TH ci'sn *Ttft fei '•^^Z'^ 'Itci I ui$^Tci Iti1 

i^ 'ici 'll' ^Tcwi III <2iii»i ^ic's «tf5|5^l <2}iiT»! 'ffi'^c'Mi ^f^T'sfir fe-sii Jr'S! i 

IFCI I ifel fe'I CIli?Tl ^Tll Cl CI»1 ^CI^ III 'SiTC’T'S <PI1 Cl'S m Cif&l 

CiTfel ^nc^ fi(CI ^T^1 ITC^I f?CI> CTf^s^tl I C'SSI 'S I^Ht^ SJtl IT'S!*!! I I6CI lil^l 1^ Cl '|fi'?c«m 

IffC^n HU'S '=f'?t'®Tfi^ 'S Bsfsf ®Tci CfH iTi 1 <^MCiTi ^^"iifell ^r'l'S ^I iw f^S h®Tf^ip 
'SftFI‘1 STI'J ifCI'8 >6 ^I'gTlitl ^f^CI 'sitCl I1 '«iTCI1 ^III? HCII HIT 

Cl'S!! 5f'®I I 1975 %'^tCl? C^|-C5sll Cl '®I?I ^11"^ IITn^StCI '®ftl'§ ^1'®! '^CI I '®iT^Tft fwist t[ir®1 

^I ^ *^lT'Srit 'T'Q’Psftl 'Sf'StMflif ’®Tf^I'l Cfli IfII Cl, CII3[ 'STfl^'SITl *^'trsTiT Iil1 ^ 1^ 

ST'S?! ^arisT I CltsTCI^ ’^^TSfiT'a Cl'S!! I 

i#Ti fissti *riiici 

cife'e-c^’lciip^T^ ^51^ 

H iTni c^if, irstc^ i-fii 

ciTliTi'« ^ir^f^iti (Wl 6^ cic'f 8&1) 

^ —: Cl'SpItif ^C'5 '®(lli8 t~ 

cit^rtciTtm 

P-23, IW Ifir?^ ^fefr®1-700l06, CI»T5l : 55-0660 





^c«« TTfil-tt^f ^'^ \zm '5T^n 5t1 Jeff'S ^ti 

®t^-5ft^ 'iisr»rf% ’fTc^ia lif’i's tiiif f^»iti:^ ■<p^35's 

^ I Om 51*sC^'$, C^^^-'»?t‘5fSlJt ^t'c1, 1%9f «T’i‘l1 

f^rt»l '£I>(til^5 ^|5 

SCSI'S, etr^‘>ff^, <rTr®5 '55^‘?T^(. f^n? 

igj^'s ti)?i JiT»nc^t «i^t*! ^?f I 
Jnrrat 3TC*f 

•emwi^nrsTte's *ftT[ I 

'®rf‘(5?Ts»i ciS[^^ ■2 j 1%|5^( »itft?r- 

I ^a[Ci(fec?r9 <Tf^«ff% 

f^:3T?['i »ik®T^ ‘rrf^l ’fT^ ’it^ 1 

f^:’Itf^'3 C^’TSI ^3'Tfftilll 

'“iT^siC'fT’a)^ ^ I 

ua^'iS «(«fif^?i c»riB i 

^6f JiTw^ ^*^Tf '5(Trt^-«frri?l5's (iic*^ta[ 

I '5(^® «(TC^, 

CTJR ^Rc?a M«r m'f's f^i ifTc^f^r (f*(Ci?l) 

f^*TTs^ '93 ^tur? Cyril'S 

<Sil^^1 I . 

^?{ '^Tii?i, nTfV, «rT?, 

Of^ 5fSlT*t ^Ff^ef <»T%Or9 

'ST^ «l^t»l ^?[1 I 

trT® K ^tc^l «tTif iiT^F I 'SfST^f^ 

ei^f® 'SI^ITST ’?T‘f^ I c^rw ^T'^t^'S 

is?f <2i^T»l C ) l '*13 ffC^ 

*ai5J5TT^T?^ ^twt’?n m C?Tr^ ^IXf?! *f1^ wr? I 
^siTlir® ^Tt-.1 f^f^siTilS ‘TTft'i:?^ c-afcai^ sr^Stl^ 

<£(5f%'3 I *11^ csimfel^l 

1 c^Tsjjpr^, ^jTfsns^rtrT'Q »rf«pi^^c?<^ 

\ '®5iW ^TC^Cf^C^ 'SiC^C4^ ^ I 

f'S 3. Fifia Si&, ^f#!-ft'51-700016 


C^ '6 %«Tr 

^ 1 ■^<P^ /'tstsrcf^f C^NiT ’91 «lf^’<l*?ti( Cf^1 cnc^f^ 

?f« I(t 5 *l <8(1^ 0 ^^ VQ SlS(J-*>[t^^^ 5 l 

cfrcj^ii 'siT^T?r! 5 c 4 ' ^■R:^ c^tc^i i 

^l-cfl[®TwfJT^ la^srT'^f >rc^® 

^t’SJ.^^■\ f^fw ^Cir I C^^Tf^?lT« f^CBfCf^l 

Cf^ ^tC^iSt^F iS^P^ ^ 1 l®f I 

c»i^ ^-c’Ti^'Q ‘ira^ 

csit^f?I1 '®tt*r 3 '®lTt 5 Tt'®R( ^Tc^—fife's I 

^TaF 5 i‘rf^“<F jft^ ■^l^'i ^t^T's 
sfT’iisilB '“cr^'s I c^i'firTfli’fir 

-mv c^c'sr^ ' 5 Tr»f?t ‘*13’^ 5 [’«r*i msje'® 

ntc^f I ptfifstc’W c-^cai >TtrR^ 

^C^'6, iSl! 5 ?r <2jT% '«J 5 rC^ C?^1 

^53 »iripc?«T lii'stevrr&t'a Rfc^nn 

etm^ I 

al*1%5Ttfif^ 

C^^. f^®TC 5 T 9 fil^csi 'stTsRl 

'»^rfi I <TrRfcif^ ^’[T&T'Q ^rw^f^f?^ 1 
»ir‘(T?r'i«: (2}i^Tr^ I ■ '=re 5 ^^&l 'sjtirTctfft ‘«i^T<Tt’?r' 

>r® I 'SR® 5 rtR?r ^ nRf^tnfi ^sf'S* 

*f^ «t’«Trif<r Rfi's 'ii^ ^c^r 

I ^Hi ^Cyf Rf “iTf^ni^ 

H's Rrc»R'5 «i^6T^r>n 

«rrfm 5 fiTJf (FjTf¥sf«i) I «TTRftf^ nfsiis >i>{tin 
^f^isiTf^^, ^?ii 5 ^ vrfRK ^'Tf^f^, 'sn 
'»rrff c^^csiTf'W crNTi wc^ 1 

jfc^^'s jrnrrniff '=iTc^if ^15 ^th^'s 

t *11 ^rcjfcfif f^n? c^it^^Tft f“?^Tftfr 

cm.^ 1 ^ «iHr ^sTFffte??i 'siii^i^si 1 

cs[dri ^Tkwf9frtf?r ^^t's irtwntRf 

or^ 'sftg >rfn '*131^^511 * 1 ^ 5 iT»ae*it 

>n:«f RfsrsiT^Tnf?! c^T’fT^aitS 35^ i 
^>rfnr?t '=m c§Jt& f?c? <>rTf«^ 

^^f^aii 'stTifC^ i?1 'inc^T's 
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(frequency) ^"»(^i'3>1 

I 'stTsfTcfir 

1 5piic;jt5p?tt?ii firra 

^TC^?! ^fTC? ^wr« C^tC^ I C^ 'iTftc??! 

^^1 ■•1T>1 ’PC? ^l^cni 

(<ilC^ 'Slew? Wir) «T?T< >fC?? 5fTl'C? 

i?:? I ntfVcif? ;?? ^I3ft? SIC?! «fi? ^4c«f-pV 

I 

^5^T'a5fClf:g^s »i^ «<,<TltfC^? '»iTc^— 

(1) '®(I5f^ ^^l^i§ ts5cgi?| SJC^ ( '*s(C^‘4fel 

'sit^TC?? C?^15IT9 ^■S’ ^T*(r? Vi ) 5t^t?f^s?1 ^tC«f? 

^k?>- ^uu v'i «(r? f?i‘f%*c*Tr<pr?i 

®Tl'^C&tC'4’ 4C? <‘1C4 V^.<i , (2) n^ft? 

(cicada) 'JdCff? ■5T^TC<s?T'®T? 

'®5fT4t? 5tC4? <1^1 ^lf-1C? -IC^rs? (pitch) 

'5?*^ C^li1 ; (3) -ilfTJT ?1 HC'i!’) 4C? C®«lil. 

s)C«I?l (Acherontia atropos) '5TC?r? 
fi'5( tVc? ?T’ai^ (-?? 4c? (C'iJ(i( “simi r*f? f«rVj i 
(4) '«^5rc*l C'5V| vg^tb ?i§5T 

(Xestobium rufovillosum) vT<t1 .f;C4 '»[T'Q?T®? 

4t? '‘-It? (5) 4"Pi^5?rip5 C?i|^ ^[•tfC'f? ®1iri 

4T*f&'(X4 C5l'l»)tfel C^1 ^tcif? '«IT'&?1W f«rM'^ 

''ft? Kiine^Cfr? f^UT? 4C? I 

’llfirctr? ‘'Tt^ otiW'sC^^? 

®T4t6 ?T;J«fC'i? >[^:-'[i(5?R\» I 4'^rc't.’? 

t?fb'3;T S(?, ^1c«f< tiiC^CiT^ ^TC'S? «l?f 

f^fbaT? I 43?«tC?V -AT?1 '•-?«? f?'3TC?? (ampli¬ 
tude) f^f-Sa^'l C«tt^ I '*lt? i5«1C?4 W"^? 

4C? ’TtC^C'^? g^fbiaST I nrb ?4C»f? *141 4C? 

(1) RW ; (2) C2!^( ( srf^^? JfC«fCf^1 

CnC^T ) ; (3) >I9f1'5 ; (4) f4?T<f ( CSIR 

4T?1 ’?!? ) '®!T? (-t) I ^iTcg? ^?^Rf5 

csr(?tf^?1 c? gc^I? •*IT?TC'4'^ «(4t*l 4C? f4« i)?, 

'$T? 280 C.P.S. 4'*1ft^? fiia »i?f^3 I 

^4 af?'l?S 'ssftCl I I4‘f4- 

C<4f4l, n3ft4f?*vC»r? ^fC?T *14' ^«,«>fTlfC^ 

W'S iBK«f’(5[i8 «[rC4 1 R'ftl*- 

Cnt4tCf? JTRC;?? 'ITC? nTC»l 1 

•rttw? ’TfR? '5t4'©f5T« <a^tf^ 

c? nR «R? ^rcT?.«wtf5 iRsft?*! 4?rl ?nr i 


«Pl%-5r?C4c:^ «l»rr^ ^f4?1''iife ^l4l W'S 'iTf® 
ffc« *Tti:? 'sfiif C4nr4 >« >sU5:4 iac4 ^ca)?i 
irr^W's C4R «itfe id I 

^C®T? "(Rf? f^tC? 

( 41^^ CbC? ) JfTsiT® “R'fc' 

f?*ST? ^ 4C? I «rf^5n( ''it? JT^f^'5 'a(f?4Tt»l 

^TtlfC??^ «I?f ^«s<TfTil'« '5d[5 '»1TCS I '®t?1 '®tC'ff? 

(.<P 

3T*[5i cif^ ffc?l 4C? I ?ijTt^ nfa‘3^'^1 

«{T4T? '«I^i(t'fC4? (Sound Box) 4 t!^'S 4C? I 

4’^!'4'8 mv-i ( ^il CSTal ) 

<1 4C“I44T? (Vertebra) C»l% 

4^‘*[ sit?iR ( ) I *irc? 'iN^id drw 

( 4tk?^Kl?t^') f4^1 ^?"K2p? (pectoral girdle) 

4 "d4'si (t^rr? 4t?i nre? i 

nb'4tf?CR ^TC5?1 4 t« 

ifsif ^5f2t^T9f n?**ic?n) ’iTc? ^c? i liicmai »i?ttS ^55 
3?C? «(TC4 '®lt? d^4l 5lT?]C^ ?t5=T Ci^fS fs(a 
'#ti--®t? frm 's^T'saT*^', '»fci!4bi 4rtk cfatw ^r^ft 
dt^U I '»(tap*t'rRi4, Rnif 3r^C4^ 

^5(1? ?5i??i'$T? ‘<mc'=i^ et?R'®; 'iiisR ?r<i?i's bust's 
4lic?^T^«irCl?l ^SIRI Rc^“lid? ^tC^'Q ^i6C4 
4 C? I ia?rr4i ms 4C? 

■SIT? CS(TC? VSTC?? Cir»n (,nc^ «fT^Rl l4bjsj6 I 

ssrf’pil, '®(T? 'STCif? ^T'®»T ??1 o\ »tTf^4 
4C? 1.V51 I C'!('®f^f4?l f'il 

^ R'3fC(f? ‘5r1^(f?4 4Tt:(T?T 1 

'Sdn '8'®C4?'1 >4? JfRrRI Rfw 5;f^r-b 
va '®c»( bt-pR^? *)t? dRsdn ■4 ?c^'Q *itc? 1 
■R«4’*'ifc?? f?^S 3 ?? ?r? NRICSC®!?! 

*IIC^T<? 'S(T4T? Wr?®) 45C® nTC? I ^^?Cf%r 

RsH ?4!Ra “l?t 'Sftlt C®(R*i bt? 

?4f4? 4?C3f'Q I 5f^si fJIti^?[1 ^rcif? 44 ?4C^ m 

fffa^ ^^5^?5JR, ^C’5»TRcrT^ (rhytbem) '®tT? 

»(T3lT? ?i5c? >81?? CbC? '5nR4 C<i^ JTRtT 

'®rr«fR<2f?T:i 4C? I 

c'$^, 'S(«ff?jnir 'sd? dw?? f*f4 fffc? Rsr? 4?c^ 
OfCST 44^!5 '5tC4? •UTCS? 8t4^bl 

S^st<d 4?1 bw I jtR' 41 d^R, ^’RRI Rc1*i, R’tH- 
>t*sC4^ '®it? 'srf^Tc^? ^it^iTdr ip^c^f? 4t bt?]© 
'siTCf 1 f^ f4i| <«BfTm iTTcn?T'e 



^ 'e L 38^ 

?irf*ii»TfH (?(Ttt»T) '®ir^r '*pr-^^‘r«rfSf^ "istj ^ i ^rr*n '®iT3Ft« 

«[TW I ^Bl^, ■pjf >lT»rFOf^ *Tfwfrw?f ^ ^tTl 

^ I TW Frf%fr^ CV^Z^ ItS ^tC?9 


;{t5f'85il 5Tt5C!?51 '=?tir fifor - 

■ir^^r ^ifSf (ultrasonic) 

(echolocation) JfT^flC^I *[“«[ C5W i c^lfift, 

«rff® font's (rodent) 

I n'tsit'® ^ ’ita^il m 

'®Tc?? CT3 TOT I 

'srn2Fv*tT^ ft^tfrtsfir i 

>rf^i ^'«n w® f4, a a c’^ai 'siT^i^ri 

'Ktm c^Ftif '=('*( nrfir ^ri, cwi 

5T*v.C5f'®{5 ^'8’ft?) cnir 'siTsitafl 

>i's^ I 

siti Bit*rT*r 

^ ^r$ ^T'afr^f ^Jr^rr^ f^Tl mn arft^'s 
aaitTr i ?iTJTt5rf^^iw?[ 
srTKjcJi^ ^T^?rl ^ '9*f^F I iiT^ia c»[‘T«FTij 
^TT®'^C>¥ iil‘4TOT^ '5T^fi51%C^ ^Cif W»T, 

■f f?iw?i *ai5 !ii5f!e ipsirw^ 51^ I ^ »rsrf<p 

«fa '$Tm c’^'G lafe 1^, 

«i3;f^r5f ntf^, sa^si?t ^T?I1 «j«(1:ips: sftJfjciit 

«fC< '3Tcif?f csKaj ^atsfir ^ c^t& c? t& i 
‘s\% ^«>*fT*r3F ^sn ^ ‘cwtsr’ i 

^1K '=1'^ ‘^r3wsii i ia?n 

i^rsiti^a I '»rr'®Fgft‘l 'Sfii R:5rTfii'5 

3ja'^ cvfi:^^ laTc^ f’l'sf?!^ i 

c^af^iife >£i?7a wajcsi ^'s nta 

sftsft a^n, c^i»ii( i ’qai 

'SJT’TT^ C91B ffa (PflSc^ 5fti:i -silt^ fH5a c’?'5t?i 
'=i9JW?i srtw '®T?i ’f^l I msfl w’f'e «iitS 

^ nTC5 1 c'si ^Tcf? siTsiT'sarrap inalxs(?r 

>r® orc^ ^T^intaf f^j5a i fsc^^tf^i’® 

*rta fkz^\^ ajf? co^z^'s~c^^^ 

4if? ( aiSaf 

"SHI ’iTlSc® 5Ttlf*r vSlf% I 

^ I 'a5^|Sr=Ts 

!P[*vCf'35fT^1 (releaser) l^Pl^Itsa- 0\^^ ‘fi(WT 

«iT^ cwrm^ *fTt^. 

m “nt^ '®rart¥ aw ntfsTw 


’rt«Ft^<rrrc^ i 'Sf^j'ssnt <afe st’^w® f^»TTc^ 

^>6 'siu urlarff (>5^ f^^rtw) (atS 
fajita's 1 «ff®^fr a^siTf^Tia 

ajwn'^TlUf^f ?ST ^fSa^ ^-T® ^'5 ®i <a^ 
^T^cifl ^jlTt%l '=iiTf^&^-‘a?j 'stsrt^ 

f?i-ltir wtc®^, Sfftsja (Primer) aaT^lit®^ ®t«.- 
c^U 5iTfx® ^n -atB aa fc? 

csp'Tt’ir iif^®?? jttw*! '®i^s5rf®'Qfi=fW ^a 

^&T5r I tT-^a5 ^tsa 
aatsR JT^fJf® «is?a f^l6a ftisr ®a??i 
®taj^ I 'siniifffc’F, sfiTfs^^ af"? 

(queen substance -9 hydroxy-trans enoic acid) 

c*ifea a ®a ’ita sTTfta ?rn:«r a? 
wtzs\ JTTT^ ®tn ^?r ’«rr^r, c^rfe wtsa^ '£(f®'^1 am 
asaf^^t"! fsf’n?!*! ^r?i i 
•^1®), f^fv^®i ^iTt% f®5(i5^ 

<2Pfr4 '011 *TC'^?t ^i®i ^f® wai I ^^f5s)T3i 
?T>raf45F aa ^''•‘a ^'‘' ®Tin i 

^*^a?i fii 23 T< ®a '^f® «(^t»i, f^’c csta^n 

3TT4Tf^^ Ji^roc^TT^ sfc?! I ftfwn^fi 

aaT44 (far-ifesr) ‘^•s-4C'*fr?i a\*i 
=?541 '^^a I c^rf5 c^'^sr cjj^ naiir^r cwi^ 

f^fsrf^fer^ ajft'^® 'll?! sfTai 

10"'* ^ >21(4^ c^T4 ’i* ^cof^® ^^c® ’jafe I 

JT5*ia'«(T^[ ■eier ^I’l* >srr^?$l5 c<gfa^ att^iS^ f^a ®tf*Fa 
<*tt5fa ®a^ ’^t®'! \ apf^^Tf^® 

5Tt^1 na Beia naa's 'srr?f ^a «ctti siara? 
^TC4 ^raar's, >1^? ceBri 4Ti5^ 

511®! f^f44a?r »i4Tfe m’S i 5l*i^Tf^® ^t^Tl& a oj 
cFfia '“Ttoar aap^ c?!?[*i jto^ ®t^ m 
'sif%^fe ’ll ^oTa ’i^'s ^^a «ia=!F i 
MUiTt'^TiB c«?pi saa *a «T%l5 ®i5r ^ao f^atf^ 
ws nra i 

'»nwi (^air) 'sra i%®Tfr “i3p ®ff»^a 
’tvir^a fifaT«R*ftf1^ »i*Na® 





3^ 
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() iSTs f^^rtc^'s osi'Qfir ^ i 

rwr?{ i%fel 

f^fiicir I fn’*ii:^^)T'6 ^^?Tifrc?!r 
<>f'ir 5fST I oflWtf?! c-i cai 

‘^ife 'SJMH nfa5n[?[ ^ofn'Q I 

f^f®T&Tft ‘*fT^ ^1tT#’-ifl?( "^c*! ’^I'i 

W^Z'IS «fTC^ -<C®T C^lft C?ft ^C?( r^?tc*( 
’iTjit?? ^Tf^=«flTf'9 ir*nr 'stf?*tf% nt? ?n i 

Pf^i-irr®T? >rc5f ’ijai f^rr^f's 

^ I 

«fs(Tit ^T®T'8 ^^n^sfctrg #t«iw 

^5{ c2(C^fT^^t?f I '®C^<f sfT'IJCsi "W ^T<tTt ^T?11 


’^1%JiT‘T ^TtMjif l%’rTr=?'8 c^i if)|g 'si'if?i^t^ I 
ltor?[ ‘Site? c&t^.l c^ 

SJ^ 3TT% I f^’^IC^I 'SC^ 'OW "»l^?ff5r5 C^ ’Tt'^ 
f^i^'snr ^t5 ^'s, ”>\c^ 

«icfT^f5's CT’jn^T I csi'lsitfen ^j'®] 

’■(T'55I's’?Ti( f*ld»Ii?1 frCSI'S I CSllFtr^? 

CJffgr^ *rT‘r)t’it i csTf^ 

<T®^^Tfe'e ‘ii’f ^Tl'Sit ^gjUf^n I 

^f^<5, '®?[7 '^tir® I (iifit^ ^aR«rT^ 

Tl '®lt5{n^I 5fT«fIC^( ^Z9 

«4t*f f-m 'Sin *ifitl%f^^'e I 
c®cir ^c^r 'fTT'^p 

5TfaFT®1 Cliff'S ^ I 




^Nfl<i '8<^c<i 'siTc^ I 'sin^l ^T’^5 ^^[c;? 

c^c'4 ap4*i 'enn ^e? 

<Ti:^ I c'»it4 ^-"i’ f4f^. 4T®T^ 4®n:5Tt 

Fi:5T 1 ^ifsi'QST ( #c®rTf?Fiin 4n{^5 '®t^ I 

^i^SJ'QSrf ^-•!>J^ C«IC4 10 f^r*!. '3*1'^ ^'S fVf® I JI4>a 

'5^ 'j'stii**! <?n 'srr^i^ i ’jf'tfn 

'®lt4?T'85li:4 fw*! 4i:?I 4i(4'?3®T I «l5plST 

^i:?I?t ^55®1 ftfiil. I CSIsp "SI^CST •> ^55^1 fiin 

9 f4f4 I «I^4?I1 80 '»T<f 4T15 

I ( ^TC^Tf^iin ) I 

^ 11 W4 30 MM. ''^’0*ni*T,l 

egg ^ ^®1 ’iT^iiT^i f5tt cnsif^gm 1 

m "It® 1 >^4 m '5i®'s('Q5T (csiiirrfTnTii) i 
31 cw 100 f4fs[. «1% I '5t4'n «lTt’^- 

fm I 100 c<ii4 400 Mh gtc^T^rcn i 
gixtfifjRn^ ’n '»in^ ^I's^r ('smrciiTfTnn) i 400 
egg -e^ ^gg "sigf^f^ I 3nt»ig 


('gc^tfVgtg ) i 550 fgi-f^i -g '^^reg ^gg «ig®t^ i eg'^' 

-sn TT®!’! er^r i 

gT|>r'ac5r .^T^ckc^*r 's?flicsfg gorc^-1 

f^fsrgn, «)'ff^ filfiR 
■sfjtJT '& 'srarrs) 'i'TiT^Jinnr ^^fg^rtri i 
®T®rfg4 gt*Tnf44 iii*>. >rTg%c® cf'sgi ^csri i 

mg%—1 

gT!{4'QC5Tg ^T®Tfg4 gT^nf^i^ 
nfgsrfi 


1 . 

'SlfflC5f5I 

20-946r„ ±0*002 

2 . 


78-084% ±0*004 

3. 




'si'gft® 

0033% ±0-001 

4. 

'=iTg«rsi 

0-934% ±0-001 

5. 

Uta 

18-18 fnf^igg ±0-04 

6 . 

f^f^nrT’q 

5-24 fnPf'gg ±0-04 

7. 

faFf&v, 

l-44fnfn‘g4 ±o-oi 


•*fprfiiint<^ c^ii;—«rtf«i^, CBF®tl—^*fT^uf?—736121 



39S 





^nT?t5 

<Tf55l'l 

8. 

f¥55 

0-087 f5f5'35 ±0001 

9. 

51^511^5 

0-5 fnfif35 

10. 

f5C55 

2 0 f5fif35 

11. 




<5rf5fC® 

0-5 f5f-535 ±0-J 

12. 

'Bit 




0-1 f5f535 

13- 

51^i5^¥ 



35}-^ll® 

0-02 f5f^35 

14. 

3S}m5ir5g1 

3=lf® 51513; 

15. 

'858115 

0 07- 0-02 f5f535 

16. 

35r«fC¥e55 



■'5155 

300 f¥f5 ^-*3^ C5T¥ ®5C5 

17. 

f5^5li:55 



3*1155 

1200—3500 f¥r5 38ne5 

18. 

¥l^e§1WC55 



3=rt55 

3300 f¥f5i 3S'Tt5 


[ <^31: ®Tit '6 ’84 ] 

"?‘«Ji-«rsT 'ecsft^ I '8 'sqgjTsi s^'sf-aiw^f^ 

f4f®S ^ ^t?[ ^lft^T’s»l ^"J! I 

nTTtfl'f®: 8000A '«nc4 ^ff<ti f^f»ig 

> 

c5Tc».r cT’^i sn 1 29001-135 

«5«f tifrEira 5f^ tfi^ <sc5 c»rTf^ ^ i 
(lA^-lO"" cirfif) ^a-s^i '39^ r^N? 

'®)Tf5‘4r C5ft I cvr-tfe^ T'-^JI 'ifw^ 
1^5*11, c>l^ 5f^ 'S ®ft?f$f‘ric-i5 Ci^CtS 

caf^c« 'St-sr ¥51 5T5—551—UV-A, UV-B i35*s 

UV-C I ^35 5W UV-B 135 ’¥l'^' ¥5t9 C5^ I 

51 C5lt5Tr^5T^5 '5ff'®C5®^1 'S 13^1 C1T5C55 

WW ^53^1 5U^ I '$15-55 'SC®T5 ^l55T3i1 

¥C5 5T5 I 'QmU 75 '»lT5T!:f5 5-$ 

5’¥l ¥5tT? ^ C5C¥ C5[5C5 'STt’TI 'SRtil^ 'sir<sfe¥5 5f5I5 
^rT'S C5C¥ I '»r«^55i:sT 'Slf^CBT^ CSC^f ^IT5 ^355 
5'Q5f 51 %fC^TN^5T5-<35 W '81^14 ¥C5 I 

f5f^5l tit^5i*f : 

Og-i-hi'—*0 + 0 

55T5n5, Iil¥l5 '»lf%C^W5 n5srrSl 'S i 3¥}6 'S(f%C«f5sr5 


f5«T^ [ 38355 5^ lW-12-1 ’^.511 

3®!^ C¥t5 ^5 5^5 ^5f^f«C'$ 'SCe?f5 '»f^r5 ¥5t'«f5’$ 
^5 I 551— 

0,-i-0 + M“-»08 + M 

•f'5l5 5'0i5 «T5 '5555fel¥5'5ri5l 1%5T%I I 
'SCafTil ^5135 ^'5«55 ^5 f»l f¥Wtf5&t5 C5C¥ 35rrf5 
f¥C®ltf5&tC55 5151 I f^C^ftfsi^C? m 54*13355 

C5f5 I 5T1|5'®C®T5 >3^ '5*-.5C¥ 39^151^915 5®rt ^ 1 
5T153S15T 'SWr5f5f-5H:55 '®¥'5 ¥5 55 I <8 ’JRSrTgr 
5'5ai C5C¥ '®IT5'5 55« 5¥rst5 f5n^5¥ 5f^ 5l f¥5l 
C5 C¥t5 «IT% C¥T5—f¥ f% #1^55 nc^ 5t5l35i¥, 

<3^ '®C5 C5Tf535 ^ I 

^t'S'¥T^ 4T51 ftf¥ (;5C¥ 3^ '8C'5t5«5 f5’T55I'« 1 
5C5f5 C5C5 ®F®5T5l f55tC55 5fi'« 5JT5 '8CSFt5l%5rt55 
3SCerH55 «Tf55T‘l ¥f^5 fftBg | f<5T5 C5C¥ 51^3® ?gt5 

Rc 5C5 C5f5C5 3*1151:^ '21^5 3>f 155115 5Ttt&¥ I 

3^ 5‘JT5 5'5«T« ¥C5 1 

N0-1-0j~-N0, + 0, 

NOs + O-^NO + Os 
6 + 0* -♦20* 

33^33155 NO 5IT5 'ec«?T5t¥ 55 n5 ¥C5 1 

»IC 5 f 5 C^IV^ ®r> 3 $ 5 f’?t f 55 r 4 C 5 r¥ f® fifCTI- 

f5&t5 ^55^15 5T« C5C¥ 3Hit& 5‘fel ^ff5¥ 

'9C&:TC55 5f55T'l 5'5¥51 ¥5 C5C¥ 35t5f ¥C5 5115 I 
'5t3^¥t^I 5C5?5 ;bT9 3r’$5t5l f55Tr55 ¥¥5 05^ I 
’53s^f, s&Ci^t5 ^5 ■¥f®ai^ ^5^^ I 

3 ?t $1 nt 55 T 5 f 5 ¥ 5 r«*r 35 55 ft 5 N C¥ 5 'QC »11 3 = 15553 $ 

« 

^51^-15 f55l’Sfl5 51^9301:51 35r55l5f5¥ f5C5f-l55 

5i&t5 I ¥C5 5l|r® 51^C&1C^C45 3Si^t$5 

5f5’^M C5C® BC^TC'^ I 3^ 5l^cllC«:C45 3553 'Sl^^lH 
'«5i:¥ ■sff^'SI’S ¥15 1 35{t5f^-¥ files ^C5lC5l ca3lC5l 
f5C55 '®1'fl5 SC9le5l ®1^ C^51 f5C55 (CFaCl,) 
35!. ^C5lr5l CJFtr5l!p^ (CFCl8)-35 2(g5 515^^5 I 

C5f^Wle^l5, f5f®S f55!§5 5^511 35* f5C»I5 

55C55 5515 b$f5 ¥5C® J^nlT5l ¥1^5-35 5J55T5 

C5fil I CFbCI, 35*'. CFCl, f5W5l^ 5331^1 C¥l5 
¥513$ 'ecWl5pilF5lt5 3^ C5\5«^ \.59J'41 

5f^1 C«C5 f5C5 3>? c:l‘lf55 ^5*15 ¥15 I CS^tflf^ 

%'^k 5f^5 5Jt5 I $1^ Ca'1f55 55l5f5 '9r®rm >Q51¥ 
'3rii¥55 ¥C5 nr^sn ¥C5 cint i nt®5i f¥f 

35ff® C5'®5*1 5%¥ «2{f®5:® ¥515 '¥5®1 5tC5 5l, ¥*1®: 
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<2jt^ 'S5f« <««T^ cw 

CF,Cl,+hv- >CFbC1 + CI 

CFa* + bv- -tCFCI, + Cl 
'5iTOTfn1%?r 'srtf^T'v^’fTr^g ’Fc^t ag^ atssitc^! 

f.]prr^[ii a'T^ <ii^? m fk% 'BJ's*! v‘?t®ft.ir'ip5rlx?t Tt^i^ 
r.na 'ec^Ti^ aT'3^1 c?ir i 
Cl + O,—^CIO + O, 

CIO + O-►Cl +0* 

0, + 0-- 20, 

^^rc'T^r r^fSpn 5i»»ta ?rtc»f i 

f^fapjil •(C'5 ^T[ pfipif I 

--‘i5'5H?r eitf 'smil 5Tn ^T?t i 

'Bific^'Q'.ii c<ic? I 'FC^T af's 


<nTiT f^f^i ^(^nr 

'€imz^^ ?i1x»r t vfT^'iTsil 'S 

^|\5 ff^^T'S I 

f»(CV{^ MTt>r bwri( ’?1&C’:5 JTT?T^f I 

Cff’H CHC^, aps 5’'«T’T '‘itSftif is^ 

(SifcjF^fr^ ^C6f I 

'QCi^TCil^ *fT5l 5T3T C'TM ^1 ^TS(5r 

®7Tf^ mi{3 JIV-FUfe pfTC^l—CJf 5fat^ nf?!t<1*t 

JiCbTsir I awTC'^% 

'Eir®^Tc5T¥ ¥C5r ^cb? 

t'l^v 5CE^—'®t5 ^p£^ic*fiV 

'srT'^a^T’i ■<FC!fi:^ i lii y ^ ^»t, ^r^3rc^?i 5??»w?rcp^ 

^c?r ^c< 1 'q ^tt^ti 

S^TC^T^fJ ^ItPf^ 1^^T?i ?c^ ! 




6-1. JI’’nr Wtf%; nombro ; 5ftf*f, 

skriabs-, ''sttf*!’ Sftf^, mi; >l*v’?rn f«T^fi?’ 

^rf^=ni~ Mi skribasnombron ''®rtf*{ (5^51 JT“»n1 f^*ffi’ 
— BrTi(<ftt^ 1 '®(Tf5! t5f«{ff, mi »JIM 

nia n-f^«f^ C^^ I 5r??fjt§l fir^fi;^ wri, '®t? nombron 
»IC^- n '^tZ'^ 0 -? m I '5rpirrC5F 

^ t — Min sktibas nombro 

‘^T^rtT^ *mn’ I 

a[1, mi 'il’rrcil mi ?rT»ri, nombron-'Q 
nombron ^T»1I I ^sftcsf'S ’^ps Ci'| ; 

C^'T’F ‘Tt«l^n^r, 'SfT’r^r ^rrw at^rfeTC^ irt—Nombron 
skribas mi ‘<il^&1 JT'v’fll I 

nc?[ I '«rrcn '®ic«i^ i 
6-2. konas fbf^, CFTR 
Mi konas la viiagon 


Mi konas la urbon 
libro ^5' 
letero fbfe 
Mi legas libron 
Mi skribas leteron 
Icrnas 

Vi lernas Esperanton 
6-3. ^TiT 3T^^ts(— 

As. 

Mi konas tiun viiagon 
Tiuj vilago) estas ricaj 
Mi konas multajn malricajn urbojn 
Vi konas kvar belajn knabinojn 
Si konas belan kaj fortan knabojn 
La beta kaj la £orta knaboj konas Sin 

A 

Esperanto estas facila . ili lernas gin 


•cwfsr c*rt^ atits^irS «ni'9 4iioo^ 
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S«TII '6 [ 38^’I lln-12^ ’Rnn 

fet^); ^ft«5iTr5'e 'stmi ‘5^ ^*Tt^ 

IJi’ I C®1 ‘sj? ^5Tl? '51^^ in’ ^11% ^1l ^ 


Vi konas min 

Mi konas la cugan (la-C® csf^ ) 

Vi konas la du rugajn domojn 
6-4. C^«(lTr ^1— 

Infano estas homo ( ‘homon’ ^ ) 

Btogo estas knabo ( ‘knabion’ ) 

Ila estas knabino ( ‘knabinon’ ) 

Tridek estas granda nombro ( ‘grandan 

( ’nombron’ 

6-5. ‘al’T'nr 'siT?'® i 

■»iW sre^ 

cn ^T55p fror, 
fstcn ^Tl 4ST^ I ^ 5[?r I 

nc^?[ 'sfn^i^^r?r 

oftii 5i^cir Ft^ ^T?r ^ fwr, 

^ 

•tiwm? I ’Ji'T c^r "siTcsTtF^i 

4^ '«IC44 ncs 1 WT 

41^ ‘5fT44f’ '»mr •’F^’ »r4( i 

4TC4fT4 «»ft^ '»rf4 ; 

f^C'ni 

Vi lernas Esperanton 

.As 

Si konas la vilagon 

Brogo estas knabo 

A, 

Ila -sidas-en cambro 

f^WTS ?[C«n ftRl—lernas, konas, estas. 
sidas-*^^ 4r®l ’^4 I f^4l 41 ^’»iCS4 ^TCSf 

f^54C«r5 Cf41 spf?fC4 Cf4< -aCifTt f4C«14C5?I 4C^ 

A 

Brogo estas: forta 

A 

Brogo kaj Ila estas : fortaj 

A 

Brogo estas: knabo 

A 

Brogo kaj Ila estas: geknaboj 
<il ?r<F4 4fC4J forta 41 fortaj C4 4C4‘knaD04l 
gcknaboi-'8 4T»F 4C4, ^CWttR ^ ; estas 

lATlm 44ni 4T3i I Estas-iil4 HZ'®! 'stHT'S f%f 44r? 
f^4l «TO1 ntt4l 1 441’? 

«rr4t*T n r4'8%^^ni N-? JlXHf (4t51 C®1, 

N-C^ ‘C41’ 4C»I <4C*4gTr^1 4‘^4t»rtir f ) 4tflf4^ 

Fl«T 4T«»n-C4 f4®^4 (Mi konas vin, 'sTb'Rtl^ 


4T4*I ‘^’ 44n I 

‘C4T4t4 n ^ iTl’, 6-4, 1 

4T5T1 I ' 

6-6 I Brogo nombras knabojn—unu, du, tri 
CWC5T f454’ I <il4§1 C5r§ 

- 455 - 4 — 15 ^ 4tt4I f4 ‘C^C51’4 f4C*Ii:W4 4?C5r C4TC41 
f4^»f45 4iTt'® nT446, C444 ‘2!^ >T^W 'S^T^’ ? 

41, ’TT4'® 41 ( ^iTC^ ’4111^, f4« 'S&l 

44. ) I ^-6^4 ‘«4C?’ f^T&l 44J'? 44 I 

‘aj^ #t «4I^ ?’ <51 «C?14 ^'54 C4 f^4T, ‘C^’, 

CT&I ‘ai^’-4 f4C»t4‘! '?T^4 44, ‘4S4CW’- 

t^4t4 4W 44, '$t4 4Tt4 'sflTF 

I Cf^t 4n:4&TT4f cr4 ^T4 ‘C^’ I 

'©41^ I ^ «4C1 y 41, C1C«T \ 

^5T41 ^ c:4»i4 ‘31^ ^3TT4 I 491^® 

«TT4T44 ff «54 ; 5fl ^ ? 4l '«T^ f 

nt4C44 41 ; *5:4’ f^t§1 441^ i ^ Uws( M 
<f 4 C4 ^4tl^4 1^141 t^'^l C^1T4l 4TC4 

^4 41 1 'SILT'S. |5TT4 'St^ ^4’ 4tC4T ‘^^^4 
4 !? ^4 vsT^fl CJT ‘^’-t£14 * 54 ^ 44, ‘4af’-4^ 

I ‘5:4’ 4Tf% C4TnTC4t’f^ 4f4C4 C?4 I ‘©41^’-4 
5TC«F 'SICT’F I C^CST '®4C^’ 4Ti:4J4 ‘'®4C^’ 

f 4 C^ ’1144 ^r?T4'® 4144 1 4^1 ‘3)^’ 'Q44^ 1 

'®14 44 41? f^4?fJT SFf4 ‘31^’ ^ '®44f ? ^314 41^ 

‘CW44’ 44^ ‘CFt^T’ ^15451 ‘’©44^’ fap4l4 *^(44; I 

fap4l4 ^44i C4 r4444J ( 4T4 0-'S4T®l1 f44»I4J^ 4^4^ 
^14 5T^414^ ^ C^T4 ) '3144 iil4"*14l4^1 '3f4l n 
ff44 f?jf4'3 444 I ^ 4^^ n f43f^ C4 i2I44l?f 
fn4445i1 '314 'SC'inr 44141 44l^ I 

C5rr444 41 erf4’rl4 41444 ^’44 Iil4'’44l4«1 4ff 

'srfr?'l 441441 Win 41 4 I 44 — Asa, Pradip— ^1?4*I 
n-'e 'erlF*! 41 I ^44 ^4W 444 t\ f^4 
1^414 *1^4 ®14 ff44 I Asa konas Prodip '41*11 
C544 i2lfl’t44 I Prodip konas Asa CR4 

'Srf*[l44 I ( ‘«f1’f44, 'srr*1144’*4 44'3l *44’ f4®^ 
511^41 4l 444®T 4l®*n4^'e 'fl&l 44l4 ?44l4 ^ I 
C4'!?l5r 4l^ 414 4144 44^1*1^ ^4*4 I 4lf 4491*1 414 
444*1 *11^ 44 4l5^ ^4 I ) 
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f^i 'iic-^wtwnr 0' *ic^i I J-« «;r8rc^ ^rf«r 


i*n:"»R[tWl 5rt^ Kalkato 

A 

ntc^r sfC'T! n ^ITC^—Subir konas kaj 

komprenas kalkaton 
cntw I 

A 

6-7 I Ila sidas cn cambro-c^ l 

A 

cambro 5^1 en-'ja?f”-’f^ ? en 1 

^T«»ri cif<fc?r ^1 ^c'jsvs *ftc9 i 
^rcJi '■iTcw i '5{?nc4?i ‘'rniii’ i 

^»n c5'®c?i ^tJT 'siTCf I ^i:»r?r ? ^fi, ’5«?[ 

I f^l (5^ f^Wf^'l I 

‘fs’sni’ ; ^srr® ^rtfa ‘^^ri 

'»rfr^’; en ^ri; ’itfif Ha 

sidat en ( <iir^?tC«T?I '=r®®Tr=? ‘^sTl '»ltCW’ 

'»nrst ’T5T1 lla sidas cn 1?^ ;rt) I 

^*s*il '»r?»r<f ‘f«^c?[’ '«rf^r en 

^c’PTlT? ^PTf^ '«wr:^ inr i En-^^i^ Ws 

5CST ^T«*n “im ^ I ’^5 f®'55 

^j[ 'sitc^’ ^fsr, ‘^»ii ^C5T ill j ‘^m’- 

C^ ^•TC'® 'TTfs in ^55*11^^ 1 C’35lft 

(ilC*»n?ltC’8tI^'« , C^TCill 'Ttft 

in c^Tcin i <iir^«tr«r?r ^t«5n 

' ‘f««?[’ >ic®i (iit^l inr 

'ii^&T'e) I 

l 

A A 

Brogo nombras cambrojii, 3i^ '©iTT^ I <5^1^ 

A 

n '®rtl5 I Ha aidas en cambro, lii^rrtit n csf^ I ? 

A 

=inu*1 cambrojn-^ nombras '»mr 

cambro-&1 ’Pm iff (en-uSf ^ f'Sfl ftf if1 ) I 
<^?np ffc»n:fif fsi? n f^f%f 

c^ ?ft®r cn&l ctW fcf ftf I '®cf n-f^f%^ 'sf^ sprsne 
'«iTr^, cf[ ’Pfi ncf I 

6-8. u9ft§i-^ »pir jmif fAftf— 
n of^ n '»rrc? 

A A 

cambro cambron 

A A 

ffPfW cambroj cambrojn 

•N cif^, n 'Sfirr c®i “i cift, i '^1^" 


fff 5if” I N ftPl in SfWf ®3? iftf SP^ ftfl ftf ? 
'srtc'sr^ fcpffi ‘frrf3p*-(iif ifc^i »n»! wf? »f'® ^ 

«fT^l ff^Ta (nrcs cft^Tnl c^if) i '»lfTffwtwf 

C 5 ll ft®, n if1 «rr®C*T < 2 f«R «(«TT^, n ftPC^T 

«!on"®; aiff 

f^if.t ifl® cambro cambron 

cambroj cambrojn 
(snaffc^i a-®tat^ ffCTff ’^ffl tiu-f 
( f^ ffwcfIf f?if 'Sftf ®tf— 

granda cambro, tiu cambro ; grandajn, camtbojn, 

tiujn cambrojn ; ^Itf? i 
6-9. lavas Cftf, ^TCF 
vesto ®t*P? 
laca St® 

A 

Sudip lavas multajn vestojn. Li eatas laca* 
Li konas ricajn homojn. Hi estas amikoj de Sudip 
(^ftC^Pil f^.). La ticaj homoj logas en granda 
domo. En tiu domo estas masino (f®). La 
masion lavas vestojn. Sudip kaj la ricaj amikoj 
lavas vestojn en tiu masino. La masino estas 
mallaca. La vestoj estas puraj. 

6-10 bodiau '®ft'V 
ne *0 
ne lavas if1 
dormas ^ftf 

A A A 

Hodiau la masino ne lavas vestojn. Gi estas laca. 

A A A 

Ankau masinoj dormas i Tiu masino dormas 

A A 

hodiau. Gi ne lavas 

A 

Venas Brogo kaj Ila. Hi estas ordinaraj (ftfTff) 

A A ^ 

geknaboi. ne cicaj. Geknaboj ne estas masinoj I 
Hi ludas; ili ne dormas. Tie estas malpurajn 

A 

vestoj. Brogo kaj Ila ludas kaj lavas la vestonjn. 
Ili ne estas lacaj. 





CsrttsTSJ «pnrr?f—1985 


<?) ’r<ft^f%wtc-7 csifc^sT c'»fnc^^ 

nf^S^ !^lSlTal-3 RBStfl JFt^JT »R fafCS-^^f 

«(Tr^^TC?!il U^-a ^csg ^ (Hall effect)! 

’ritT:>f3 f<Ti5f^'jf fjifcf c^ ^T^r 

'T'5Tsttf?j 1 ^c®r^|a[ «fTT»r c^<fi 

mU'4 ojT^C® ntw—■»iT«fT?‘l 

ilTf MOSFEr ■9(1 metal oxide semiconductor field 
effect transistor ssi^ 

nfT^ nr« 1 c^&T^i 'sf?it^c®?t 

nr^sfi c»i&Ts7« ^c'-'srffc’!! 

f?Or 'iftsfcar 

nifTcif^ ^ca Fert^sr 

nH? I 10 c=¥rf5 v-aj^ssfcsf^i 

«(® •<^W’ Ki^ 'sfr^ ^®sT 

eit^ J '5 k ®c^ CTt® 

‘itr?—'Sirs ®1 c^rf^^'sT^m *j8®t*rs 5TJit'«sT«7 i 

M03FET m rBR ^ 

f^vi '?:iF 1 ‘^fTc<^s <fr®?n 

^iCS sf? Ftff -« ®ts nsffCS! 

csf«' ®T?tfr 4{ST^ '« psi c-^cais 

»fVlC^*l cs ^«,«T8 ®1 C®Tr‘^^ siftsi 

I 

•ir«5»it5T'l ^5ss ctpcai MOSFET f^r«s«istir 

nfss[®ii Jiser^rcs nllsf^s® i5:s sri i 

ss’*. ®1 f.S’tst'FF'i 5f.»(its »(tc*r sTtn nfssf^® 8:s i 
SS v-R^ 'siTS'S ^CS’fCSt*fI 'sttfs^rs 

®1 '8 *•‘1 csiM {(Hall resistance) 

'ttSTCJTS US5J (;51C^ FC?! ill —r^T SSCS^tS siTCil "Slts^ 

•ITC^ I ^Jtf? nfsst^il CS *Tfsirrtil^ 

(,?rf4 ^1 t’lW ifsrsss csTs fi('«s*lt*T i 

MOSFET w fsf®8 <5^ csms ^<r 


nfs’iN s^wc^ii I nff®c® ^ csT*t 1 coiz^ lo 
C58T|8s 1 '«srt.»I ’!^’E[=5tCS ilHl STS I ^ptsf ^ liir^l^S 
ai^Si'SPF CSllSS STil^ f^CJfCS STSStS CSt® 

nrn I f^f%c«s cscsf ^rsT^ii <nTi»rs 

c*rrf^!f ®sj nt'ssi sTceg I ^Tc*ifs5fi^ fs®r*fr 

^rs, 'Q c5fT3Trs ®sTr“i c^tsi*^ts 

«9WtS JTSitil C*flSlWi( six® ’Tx’ll^ C^TsT'^'TS ^it^nTs 
*>ffssi^ ®sT*v*i cs'Tsl'fe'Ts ^vSiTs rfcsf ‘it'ssi 

mm. I c^TsT'^ts VIST'S fa^r«5 nffsTs m 
'St^rrsT I ®t'^ ciiTis^ ssfsffe nfi’ffswTcii ■^js’?rs 
fra '«ltfss:fSCS'‘ SST# f^CSCFil I 

fsftlR 

?>rts^fs®Trii ^ si^s ciircs^r c’lisi&M 

s^®tES ?T^ ?T^‘^sitii 'Q ^fT<^f5r®rft cmt^- 

^Tc^T I ^®1c® c^ti^s^rrsw ciins9r 
<5s^ts c*n:*T'e' '-sisssiii ^rfs^fs? 

‘>^s!Ts c^fcsfii I ^*tfs '®i?is f^siTn 

f^jT!:5TT'3Tf¥^ aj^f^is ’sfs’it.'srTif n^f®s 
^8Sil I nS.r®? ^CSrSCST^fl ff®'5 c^TsTs ®i 

•X^c® f^rwT-aTfs'^ «(^% f^cs j^csrs ?iiiifs2iT’i 
fkw =¥81 ST8 ®1 STTiTl <2{nim I 'SfTt^ftS 
®8flf ^?Tc«^ ra (3rai m’fTf^® *nrTi:<8 

sfs® «f®f8s nt®si STS 1 s'=^jT5t *Trri5t*is fs^rr^r 
BPtiE:® *11818*1 -'51TW1 ilS, C®f8! uqsrsf^ SlSlfTS ^sc® 
?[s 1 c¥T¥T*r *r'S8 iis 8r®T '»i'j8 

'S!t®I'«8“^‘l «jf®f^ 'Tf'esl STS *11 I ®!:8 «l88'^^f^ 
f8*?8 '^'S^'fl ^ts si CSC’f f=^Itl5T8 tSSTTS 

firsiors =¥8C® ss i 'sIs ^t^sTs -e srts sirs'*! aut^r 
f^TTw aiss is’fsftis 'siss'^ fscs nft'^l i 

«TItl8c*I nSST^l'O^S |^8’8 uS|S58f^8 ®8^ ^?1<|J8 

®1^ ^8l8fS3 STS?® SS I ^stsftl Ss^^lTCSIS 
'S=¥fe frCSF ®ir*Tf®® ^®T S==^nw8 apfss' SS®*l«f^C® 



1985 ] WTt—1985 463 


I 3T»JT^t*T >r>('®*T«fncs «»nr’n< 

«i?»f 'sjf^aR ^i:?i (pfi«r 

(Phase) «rtc^ I uii[cfl 

nirc^5 c?Pti( -sttc^i i f^"i’(( 

c^w «tf^?pfBT'® i5«?rf%?r f?F^ «r**( cTTc^Wf^^ 
csft& f^sTC’T 3'^;TraT 3T‘i'®»r'0^iir JT*rf®?tsT 

«(^T*I I 

f^^f’TartJr cifc^ cn^^F^fsT f^$Tc«r 

^T^tcsn '®rtr^' ^1 «(?ii «^!::^ i 
'Sicj^fsx ^JtC5T f’iP'STC^ '»lTl^ '51 ^1^^ 

f^lTW *(51 C?rC5T'6 ^t5«T ^%JtC®T 

*11^ ^t I «»fi( '5f^5ff^5^ f^JS|f^5;tC3^f -^sw^ 

tii^5ir'?i?f c^r^f5ii'5cir?r 

I cic^ c¥^Hc'sc»r?( nf^i'ttn 

nth m, '5<5?NTi1 N'lC's %yi I H-#iTCSTt5{lf>??f H’fJ 
rbH’i-l -apSr NSI'SI 1 

NN'^'TN ^NsfS NNtNl*( T^n ■Slf^Hi'N 

WN fr-^fN^lTCNH 'Hisn «>CN ^1 
'a 'iw ^%T»T cnc?f cn fN*gfN5rt^ ^T'SHI '^TH 
>\z^ rNfniN C?»i1 1 nHfN5T i2?f^WN* 

NtH NTH N'i^ITC'S I ^^’^SNTTsI '6 's^TlfTH 

'M^TM ?ST, 'aThI 'HN'*? 'NfHJT’NTTst '»lTfN?TH 
V.U'^ f^Itn CNC^ arf^N'f^'S 
INC'SN »?rsT'S '®1 Cfti^ '5I?fN® «ff««i:*fH 

NC9f fsif^CN CfNtH i2(tHT>^SI ill—'«(NN€i{ 

fNSTN ’51 N5^ Sft5i?T C^tN- N’%f51'5 

■ar'^rNN fN? N*!?! I 'NN® STN^ir^ 

^^’^NJTil 'a '51^ 

^chncnNi ^aH'*i Nica ^f^si fN9rr>r 

f*l«(rHC‘t il’fti; «6?ril I 

i<lNi( i£l^ ‘T'Stf^r® N'? m ^®fN '«t«lH fN«lN‘l 
N>H1 NTH 'S '«1 *TN NJTnTH ^CH ^rTf^CHtW I 
fNBST^f '»tTCHfHHiTH Ci{^P\ fHNT^ C«TNCH^H 
NCflf 'S 'a[3J"5N NsTC^t' '»?TCf N I 

i^^'i^NJTit NTm^lTH CNf^NPTT’N 

Jic^f I , ^cst' hcn ^h ‘H^firras fN^iT^'t fnft 
'NtCHf^lH Stf^H^I fN'STC’f CNCHi «f«(H C-NlrNST- 
ai-H^ ^i:»Tii \ 


f^NNl '6 -iTfhrfNWTCH C^rCN^r ■'5H^TH 

C'NCHCfN CWTl=N’F WtN5^ '6 HT^C^sT SlT^i; I ’T'$ 

N^H NCH 'ttn HtNfnC'9 HHFW^TT^CST NH'^TH CHTN 
1-TCNN‘n HfHCJR I 1966 '^ThI HC^H C^TC^TC'^H^T- 
iHH NCT NH^H CHTN f^4CHH 'STlfNiJlTH 

31 I nffCHH >N5^iI1 95 'eTN C'saTWC'^ST 

HTCN>' ^NCH^TCN I fHC“rN'5 C'«FTC^H '®fTNH'T) n^'TH tNHl 
^WNHTNTnf^^ fnl^HTH NT^TNl "«?CH ^N*S C^TtNH 

^T^NCNs HTNC^ NI^THI N^CH 1 Nt^l "f^NiHl 7 

'®TN NTC’f HC^ lilt ■ '«l*v'n§f^ ^C’'reHlTH!.,CHTf^N 

CHtm >21HTi1 WW I 

Hi«iH C5fttsft^55r NT*i1<i‘r5 4N n-u'hh fare'll 
caTlSi? (LDL), c^resn^HSf '^NI 'a 'S 

cSjTfSif 'slTHsTtH NTft’5 ^H I C'4TN’'J!:H f^t:“!N 
ffrc^TC^lTtSi^ f%Ci( fNCH C?PTH 51?'l ^ I 3T^i( 3 
C»fT^#il 5tNN '2IHT‘I ’PCH^ <i|"t ■sffs’^ -ilN-s 

ClfNTN CN, CN NN Nlf^H C^TCN NlSil 

'STHHH HC^ ^‘gHtasTH (.saTCHH^H^T (.NCN- NtH 
'$tC?H iHWHTCNi^HHfJTN, C'^TN', HjNNC^ faFHTNHi «('ff5 
i^'QHTH «(N*l’®1 CN^ NUN^ 1 

3^r^^ 'S C^rT^^N (.itfNCHC^il '.N ’JCF 0\ 

fHWH vSlT^Hf HTtN! ^1 NC«t 

'^'ITH^ Sfr® nTHH '8 '®ti:^ NC«T HCH C'-^fN 
IjCHf 'Nt'5 I ncH lat sfT^’f^ f^wTififfiSii ,LDL)c:^ 
C^FTCN J^f^CH fNnT^f^HTH ^v»l f*(C5' JIT^;1HJ <fU I 
i^HHSi ^NHStniH NTNT51'*'l*«t fH*(<frTr<l NH1'IC'Sll 

^T^N ■« O^fTNB^CilH ^TCSf I '»l?r N'l SIN?! 

arfi!'® NJTfN fnCH 'HNif'S ncnhnTh aCHl^il 1 

^CN 2ir^?'8 c^fT'S^WH HitW recteptetology Nl 
•HtHNF'SS ilfCH ^5il ffCNNNTH KCHC^ I 

LDL-'-9H fniN W 'SfiNl ww I fNW’5 .5irv4 j-N>-e1C<t 
fn(.nTH«JTl&il N1 LDL->ilH' NCW fNstC'l CNtC-l 

'N?:’® NfH’’® N1X«P, '5ITNTH CNfHCH iNCN '»I|H ‘NN>f5 
LDL «H fi[CH NTH <ilNN '$NI 'tHj nC®C’i I 
'8 >5lTl^^H fNf'Sfl ’TNHCH "ITHTH^C'HN C^Ciii 

3ir^ii 'S C?f1«S^CNH <21CHfWN >l^TN»t1 CNN I 

»U£S5 I 

cTj-BlCNN '^NINNIInAT siTV NI^N NHN'I 
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cror 5t^5f 'S c«rt»5>^R5 cwW® ? 5 «'fn '0 « a»^3Ti*f '»inT- 

^ ctcisif I 6 ci(rv (3 J"ict?I;« ’?c'® ^cTOi I 'il’nr <[wci i 

Off —m ’TW areefers i 

I c^ c?rf^ 5ITTI «srt uswsRf -s c»ri«5^inj l *i^t% ff» '*tw9 atwt^T 
LDL arr^ f^s( wn? '5n??t ws i «rt% ort^ 

afrt^ I ^ ’Ttn 'S ^1 ^Bfcar^j 19^ 

^'WTf»t^?r '^C3[ C'>\m^ ^C5T sfm'SEPf I C?«ri CfTfl '*1 •C^C'® *TT5C^ 5'aTlT4 '"tt'ST^ 

^r?rT^?F c^i «rc«fj^ 'sm cTt%:^ i *iT»r ^vx TI 

sj^Tii ^ciii:i I 35^%'®? >ii4ilB ^ c'«r»iTi[C5n ‘rratw i fef^’Tl 

vT»rs ntn^t'® I fnt»r^t^ 'st^’rt^ 'sf^irs 5<rc5T*lttf^j '«(t'*(^ i 

^«5?r art^ 4^»Rtwl 

'5tt« Kt»fr« •f® 5i*s"ilf'% '3tir’f^ Tf'fT^r ait^ I 'Sft^r^r c^Tit a(t%4 cwi fs^? 

afc®;^ #rr<4 caRi«n i ^ fc& ?»(1 

c^ ^ c^;^, W9?t Tps«^«l >3 «t%® orf5*t® ^ I ’T3 STt'^ ?*11 Cf^ ? 

^?,*r|TR I c^ ^"5 >i«Tii-’r®f® ^'V’Tf'rw’m, cn m a{CTr®ffir®l i fk^r^t 


a 



fs® I '»rt1^«^=? I fki *1^1^ 'S®) <ik «Jtt^ i 


®® ffjllll^ ’Tft’ff*!® TSX^ I W W nf%*lt*l vt® 5TftF® •ftc® C>I&1 SiiC*!^ 

aftr'nrtwj *1^ I c3il!iT-5RiT, ^iw'tsf- ^f% >8 nf^’5?‘i ^ft-a ajt%r® 3s«ft®i:?(ir ®® 

vfSR xsmt, ^1 •fTck^lCWWfJTJT—’T’J =nfl ®T^ »rt'^ a}0 ’’f^WTcn «fTf ®T?( 

arrfn^itwi cir«rl ^ i c^c® c«f»n *rrf '»rti3'8 ifi vf^, *i1'^ f^^*itr® <sc®5TtCf 

C®Til «[t^ f®*l *1TC^. *<T'JtfC? 


iwr^ 
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's 'ifii’^»i >ri5«f i^'eTrt •(^T«r 'siffTc^j^r 

4t»tif wn ^ I liifll <Knrr^5{»r« ^rt's 

c*mr <rrcT? i ’ilwl sr’T ^?it?r 

<4i5f&i 'Tfirm ??r^tij i c^i( c^sf c^cniri '^■sf 
*rr^ ^Twt?nrt«rr?t ^rr^*T c*ft^ 

c’rTtcJT ntt'5, ^ nt^T?f ni 'sc'fn i 

Tl«6t^l 'a^ ft^ 

c^cfe '^^T?r csrT^l ^ncsf ^tc^t i 'a^ ^6st?tl 
^ *(r5n w ^*T 'stm ^ 

I 


C?T& c^tfe ^lT«Tfe c^ig I ^JlSTfe ’HTc®! 

*rt'«l ?»tl I »(r«(/« >aR 'siic? 'st? 

'®)5i ^s»! ^1 f^iJtft (anterior 

pituitary) C^ C^hj^TW. (gonado¬ 
tropic hormon) 'aa* 

ef^t^ 'sttc^ I ^a^ '®f'5Tc^ %a-j 

f^s{ I ft-’ilJtvSCa' 

(extract) fhll ^<lTca f®^ <TT®r*f 

ir^^aaC!5l «0aN^wa^ ^^C’ll'^fmTat’r (hypo¬ 
thalamus) 'Sl’vcn cn ■sf?r‘r%T ^fqcarra (neurosecretory 



2n*s fb-ai I aitC'B? ^TTsi^ap 


^TS ^®5?r <2rr%,.-‘a?(i 's iw ^kus oftn i cells) 'Bitcf ciiat'4 w-f 02itl5s[^t'^a faWart 

af?'8 *^Tr®?f ajTB #r^c^ ’»ifa^T?“i ®Twt7 al «fajrn^&Tfa?r fafsa 

f®a nMa w <acir5i >rf*Tt^ f^afai® i ^®aT; f®sT nt?tl 

'arTnc® I 5rr«fTa«r® i calJitsf «®ta 

<5^ «ij55f ^rn ^ ?fjt« fi ^iiTBc^ ®tx^ I -aas. srT^cnT'aitsTTaTcjr^ fafnfsr’s 'rnri'*? 

*p»a 'Q !ff-arrcB?f ^ '=rrf»m^ ’r^a (l^i* frai) ft- «f®T^ 'siTc^ i airs 35;vsaT?f 

art® fTarta i^srta f®a ntr? i f®»r®^ ewf^rwT^ ^JlT®a a\“i aica i 

•nrrr< ars® f^F®Ta wr atr? i ^a^ ’nta ait® <it®tfta iRnt^a n«sf® i tacfa ctc? ^ 

j^TtcJi alarta '9m% ®m \ ensiir arai f^t*]- «f?Fta '« -sfTnaTaraf^’? a'faa^a ac& i cfi^ 

'»t*f ^vt^ia atai fiifaip ^ata a^ca^ ’tra?? r®a asnr^raa aftat*® t®a caw 



406 Itt^ '• ll*t- 12»r 5Tt:<fn 

c-if^ ?ctf iSiz^ ^jT«tfef jitii tf^ri ^ir 5fl i sat^ 


’Tt^, c^'esTI ^'®lTfir <tT9 I ^T®'l (ii^l 
nu I ejtJTi? ^T’B, 

c«(TiBi{'€i nT'^si, c“i'6»H^ sic*!! "ftfc^r i 

VR ^zw^ «(*fR ^'Tr?T=! 'S, vs^fsi 

‘ill .^'itirTirc^F nf«*TT'^ sfs ^r^sTfe^ 
sjcifj ^Tc^T!5T|i.gi§ flcw^'isptft 
c’!^ nflsiTC‘1 '‘iTcs? I ^ 

Tr*fl r5irC»lTil'S I ^Cfl S!JT«TfB 

•ncsf, ppf ffCi^I sit«!J n1 C^!l «T1'^ apun 

^ ^C^s VITC^^, ^!P? JT«T!5: nc^ *Tts!R!?r 
fes? c^ll ’fSIll C«fC^| C«T^ SFJl*! C^T& Cfr^ sfCSf 
fvcn (2 f535 ) I (ill 3TSI? RTC’fH >6 

"^c^ I C5TCV? ^cir?! spR*! '=itt 
csp-rcn?! stTicmwTsi siSiT?! 
RC^ ^ C5!C^? m ^^^ '»ft:Sf^C^’!*l I 

fli’lT'^C?!!? JTSI5 ’!It«Tf& ”1!’! ^ I C^C^ oflCir, CffCBR! 
CStfeiR isr^f® 'SffesT 'Slltflcsf^^' ^Cf 

mfT!! I CTCBf?! C5PT«!tC5ril iltC*! 

(.SI C«Ti8iI *a!TC^ ‘Si f^rcuft^S ^C? fncin 'S '^TC'5!I FfsilStTf 
sfiri ipc® «itC5p, (ii?! spc^i iTsi^^T c*r#l « i 

<JT«tfb ®fC»! 1^»|;5tfT?l 'iW '4C*f I 5l»Rr 

^iI?:CJT?r ^RTI ^T1, C'?C^ '«lf^!C^»I 4C^ 

■<JT* SITC^ I 

^nt9R?! ^SI^I silT«tf5ir CfC^!! (il^sita 

^CSIr«® «;C®S! ^T$C=P '®t«fh ^Tif ‘Sncsft’ll 

-<K^ Cast'll I 'lltT'S^ ’*1T’S '»!'®lTsi I ‘il!I1 cnl^l- 
>1C!! nl!I I ■?‘»<lt', ’^tC^D '?1'S1 <.23li5'*< ‘11t1' 

•a^N -al c«iTti>siC1“1H’ir4 Sf®S|C*(T 

catfe^ fsrcw^tft'iiwt|si'8 *if!i5rfc*i' «itc«p, Rfei 
C.m35 'S'® TIT^ m I >1TT«lf&^ nf^«lTsp- 
'6 f^¥C3l 'at’l ^51 stt? ^11 •, f^l 
’pc»r -iiTc®? ’i^*i '®ii^R 

>it?ii spc7, '« ?^?si i 

^S’lHSR?! STSI^f ‘St^sj-'S 1 ‘iiil 

?ik^?r 0^51 irI, '^nw (ii?! 4iTn?T^Tirfii^ 

^c®! ^irc$?i ‘stwR ^rln sp?ii ^ \ 

sowf^' mu^ ?!f|clTcv^^ u?rFS! '“iitTsitfinil 

flntw 8fl*f «Jls[ ifR, fC«I 'SiJlCSIlf^!lTfl 


wc5T?r 5tf ’3:fl»f1 nu iO I ‘5 Tc®f ‘soTcsiTfsnit^ 

ir^C^S ^C^ 1 ^f'® (ill ?(?( ^?tiJ 

5Jl^<t ^Z^ I ^TTC®!! WS.'sriTCHTfspil CTtsp 

(ills »lftl?l!r *fC^ 'S^C'T^tf ® m I (ill 

^c3Rr ®rc®r ofK c'*fC4 c^^flci i w® 
sf’vCs^c'R sum isiisTflsi^f^RP 

^ni ^p^rc^s i 
^C^fCil^l JlT^tC^I C®! "<PT5? ^z^ I 

^T^#tft "i*T^ '2(T% '6 iaT%? c^iffl^s 
f^tsiTCSifsjii iii3T!L {plasma) C«tTl5cs(^ stC«n ‘sjCi^^P 

‘srrcf i csrrf?® ‘stc'i^tf^s ^'5, 

f%l ^lTC«?t C®TTff® c^|§ t9?It, fjp^f5I<F 

f*[f^fiT^5 <1^^ (ilCIf?! ®r* ^Jt'Q sr]-f>gtf5!I CFC^ I ^JT«& 

'sfcwi ^T$Tffe?i ^zw flc^fcsrf^cii?! ’(f5siT‘i m i (nl 
^"SI '«5 C*J isif® 100 f»lfsf|f%lr?I iic^l il!l, C^lTfl® 
SIC‘(T'9 f|csitCJlTf’ICiI5 nf^sitl ^SI “(TC^ I 
®fc«f ^c?? lTcsrTc?ftflc-*iii c®i® >« ^T^rtirf^^ 

‘Siv-. m I ®fc®r 'sif%c^Ji 

CJfl ^PIUCI f^CSlTCSlTf^CJI? ’®lf%c^i1 »!C<I ?l1«ilT^ 

I ^f'fc ^T®t>T RC^; '3?f%CBfil 

«ai?'l nTc^t H's f|ts[lcsiif^cvf^ csi 

ST^CBfl 5?c^ C*PTC^? Sfcilj ,2jt^itf spc?[ I 

‘il!?T'5l ^JT-&tfR ilC^S^ 'SfJtqftfefsiil (albumin) iltCH 
CSJItTM <2(lw fiTR ill, ^rrC'S?| ^Cl^ <a^?( ’if^silC'l 
'sijTsifir^ftm ilftcsp I ^zm '5ft2?’!*l B'tn (osmotic 
pressure) ilTTtC® (ill C'SIlfSif I 

'3 1|51 ‘ifliRCn!! (ill ‘'iTlc^PTil ®r=ai| ^JTvStftl '« (Rite'S?! 
^IClSC'a (ill (llR I ®t®I ^11(61 niC<P 

ftfC® m, ^irfspR R5T 1 ctfC?^ 

‘Sisfa(®;c^?l vir^Tc^tsR ?t^11 

^rtvstfs-^ is«fT«c?[«i >m tT^^cs?! nk^f iii<i*v ^tc^'S 
iS*fr«9 1 'Stt^'« Bftill RCW, C15tc«(il STkil?! 

nfl’f’^4 ??, R!5srr?r sicht r <1 ofvtl '®tTc? 

CJT&TS'S sicl, CSfsjsi ^ITTiSffe^ CSTR niI’fll?Rfj!iI 

(porphyr opsin) sftRF, ^'Tt‘SC?I?f sfspj uil 

‘lilf t|!!nfsm ^I^ntRS! (thodopsin) I 

sjitiSTfkl ^1 

■sir^'a <lf «f^Ta (^c^ I 'lf|si‘^»l| 

sfl|?IR'S ^T<rTCi!‘'a S'&TR m, '41 ^C’^H *tlt®lft?I 
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I cfTfe 5iit*s ^c?[ ftor 
^Tw® «ftcsp I cfci?? 'siwtsr ’im ■ mw 5n:«f 
C’^3[1ZW?['S ^fk I Tfl'SS crc^ 

5fc? I y9^i:«rf?i 

ickfl ’Ti ;rrsft, Ti 

f^n:5 ^riTr®^ ^i(4'55i ?ft^« i ^i5 

53*t-^lT'S?r SIC<CT I ’IJTC\S?r ^ai 'S 

'®apf<! ;n-5f}g ?)ifj f^or i^r si® oib^- 

^j(^r-'^T«ft I '54 ^'E 

?ir c?^?m4 e(T4 ^ oifm i f^T“!4 c«n:^ 

^154^ Cf ?9f54C44 4WT ^tc^, CJf^t^ f^- 

4t^4 stcjfj '®fk>r I 

#T-'^iT4: f^g’ fifC? '®;4ift9^ 41 CIFtI4^T4 
^‘14T C4C4 '!q45I-r4% fwu C?13^4 ^T^t4 4t4 I 

5^4 'G #t-4lTCc?r 'S)TmC44 ^44$. ft-4lT« f^4 ntC^ I 
441 ?t4CV5 C4\4k5f4 ?f^4 ®?gF f4|^5Tf4 
C4C4 f4t4?4b C4\4t«r ^*^*144 41 C‘4T4tI^tf44i 

4C^r4 ^4f44t4 I lil'^ ^t'Sl <544 '« ft-4jTtB4 

C4^i(tC«r4 4C4r 44tapi:4 ^3FT5 f®^t?!4 'Q *5<«1- 

«rfl% 4^4 41 I C4'l4T5f «14T4. C444— 

4fsT4fT ^c^T4 (follicle stimulating fcormone 

or FSH) « C4i4 ^'ftn4 ^5^14 

(interstitical cell stimulating hormone or ICSH) 
cqSl Wl-at%:if4 414] fsT^feiTt^f^-s ^C^T4 (luteinizing 
hormone or LH)-iil4 4^1 I ^4 «lT%i:?4 4t4I 
igsp, ifiJf. (FSH) '^W\%, (fi4t ^-aT% 

4C4I <il^ C4 4r4T4I 

TOT I f4®t4 '51'fr^ '5(t^. fir. ^'^'5. (ICSH) 

*5?P4 «t^4 ’OaFf*lC4 3^C^iT ( C^^C^44 ) 

^4r$ 4W4I 4r4 I f4^5Tf44 C4t4k^tir44' 
^®1T4 ^’^TC44 'SapT’ia <il| 

'3 C4l4 ^®f4 4"44 ?r4 41 I 3ft-«rr^C?4 4C4I 

>44.(LH) fl-C4l4 4ir»lk4?, C444-^C%Tt^4 '9 

>«141'^4144, mi 4BT4 I 

<5t-C4l4 ^C<lf4 41 cBc#rc^44 4T#t<ir44 


4f4’^4*l <44? C4^4k«r4 4f4’f4't '3 4^t4t4*l ^4* 

Cnil C4l4 hNrtj twm 414 I i44 i2l«T4 ?S5 

C4'l44ia4 VXKSt 44, C4r44 4C4I 4? f4-?^ I 5i^-C^4 

41 ^C#k^4 ^Tf(4fif^ C4'l4 4^514 5f% '54Tf4'® 
’fra I <4^t?1 C4 >I4 «!T^ f%4 <lTl'5'$tlf4.f%i:44 
(;<rit!B4 4'l »T^cBc?lTWf44 (yolk proteins precursor or 
vitellogenin) '±1^144^ 4?i:'34 4t»)J Jrusfuvs 

^4 I 4?'® C4C4 <4^ ^^^4 C'2ffiB4 ■^f4® ^C4 mMH 414, 
CJr4lX4 <44 4TJTT4f4^ <4f44^4 4lB <444 1%4T'|4 <8 

<5'^’®T«lTfQ 4^14 I ^t%tC8n:44 'Sf‘«t4 4^ fe44 ^^^4 
C’2Jlfe4 44^ ^®f4 41, f%C44 *5^®t«ltfe'8 

4Bc 4 41 I 41^ OfT^, <4^»i^ C4'l4 ^ftn4f TfC^ <444 
C4‘l4 ^^kr44 C4^«f <21®rC4 <5?P4 'Q S’f-4JTi:$4 C4^4k:^ 
<8 <5‘f®TaTf«4 ’fCsi <4^ f4C»I4 4l^C® <41:44 W44 
«tfa?4l -siT?^ ?4 <444 4'T^f4 4'^4 »r'ST4-4^f®4 

^41 f 4 I ^44 <4^44 Ik’^fC44 mi'Q C4i:^ 4t4 1 

'’5^41* CTr4l 4tC^ C4, ^44 5f%4 ‘9 ‘5^®Tc^l1%4l 

<4^ 4^ 1 5I1^t?4 4Wf 414 C4 '®tC4^ 5f44 'Sff^l 

41 C44, <4^1 r4f%® C4 f4^T4T^ CTZ^ 
<6 <5'l'®r«ttf«4 ^44 <21^1 Jl'®4 <441 4^ 

<aefl'5l4 44 «lT4 ^445C^ ■4f4C4tn aif^4f4«T4 
»lf^ 51X<5 <8d I <atC‘14 'SfTff’T I <^i:44s 

C4TiB 4^4 C4^ sf^4 ^^TSCST #144 4!T{BC4 

<^-®T C^rS "?15T «lTC‘r4 4^4C*l «lT%Cfi:4' C4 44 »lT4l4- 
^tf44' 'Q '•Itfl4^#l4 4’^>ll4t4 4t4t4Tf44 4f44^4 'G 
f44^4 <aT% 4ITC54 #l44EiaF ®T4 

.fmf^4 'sir«4'8 4f4“«fB I ®i:4 '®ltf?4 dt l44'®4 4^4 
444 C4C<fC^ ■?r'4 51^ c4JTtB C4T^ 4^, <iff1%4 4C4 
#l4C44 'sjf4SlT4 '«1{^C4T^4 54. I C4^ 4'<SlTC4 Bfft 
f4tr1%® C4TI1^ 4^4 <«Brff^ f44TC4 iBl^ ’STk^ <44? 
1444 #t444tC4^ C4^ 4^ C4tlB- 4fC?l4 f44^ 

4T4T4 aFf44 <2tf®4^4 4*sf^« '4t4n4 <ar®'8t® 41141 
4t“14T4T4TfT ^ ( f#4 ) 45t44 4<l^»Fr®T4 

4111^4 I 4m«4 #1414 9114 '•9 "|t4 ^ 

4f4i:4l*l^ ®T4 C4^ '«lf®C4T9r4 C4'l44 44T^C4 C!ff4J:4 
I ®tC44 4«.“(4'^4 4t4 4f4f^f®C®'9 ^1 4t41f^ I 



^ bfi** 


<2ri%»l’*f (Comet) 

'STI »infeq Comete ^T?r 'Si'f ?W1 

‘sfifl I 1543 c^lTf^s ^srr^JI J^T^PF 

3f<,£tyin CSFrTtl^lJI 

[ c^jTf^f5[wTw:^ 

f^fq m c»hir !3f5ft^?f c^m ^sr’s:^ 

FUrntr^ <SPE^^ '5?f^'® I TOT 

^^1 ^'srrff '5p;^3F CJl)!pBfnC'$?I 



uq^s© I9t^ 

I »n«f1?«(® <(f1% (.Ftc^ ^’T^IRST 
I ‘.‘)t«r*T CifC^ 5«tC^^'®f5T?t ^lf»liT f%BStifR1 
^*r®tc^ *rtnil l 1786 Piere 

Mechain <il^t5 'srrfwf?f ^5^ I 

30 sitn? na 'siti*ifwrar <nrKPnr Johang 
Franz Encke CfJftai 

«if^4 "iptipjm 5R1! 

^^Ttprroi C?wl Encke J 

^pC^'^lPP cfefiTr^rc*! C?«{C»I l?T ^T*^»tl c^ 

-* K)48/i. '>ac"rt=w’f«, c«tt: 24 *«*•« 


f^®B? 1 lalS^ W!f[ ^t»rl c’^ISc’p 

c^Jtf^f^wTCJi?' ^ Coma. 

nfT«f-C8ntf^1^wTii:f^ Fred L. 
Whipple'S Zdenek Sekanine Encke 

Coma-(ilir 3rw ^*150 

'3t?r 5?t*nR*l i 

<il^ fsf^fjPfTCiI?! ^'ifqppp ^1 I 

«Itil^ siPOCSf «(T5*t15F^1 vf ^*<1 

^R'O 5p^ JlT^ff fN C5TBf ^1T[% <TirT«( 

1 cEi^fir 'sfT?FTc*t 'ai^w •ata i 

cwiTf%fa®Tiff Fred L. Whipple ^ sf'aa 

aT^ar»f%5F ^R'^xaal «i?Tsi ^i:a*( i <si^^ 

csrTtal aesr ^ac^sf i 

caasfiac^ aa¥ 's faf®a calf^r^ nfT'f« ^r*T^«n 
'srtxw I aa¥^® aa^r ^caa faa&a^l aa, 'saa 
c>i)a «rr*T aaa* ^ratafa aiTala offTx< nfa'rs ^a aTarl& 
eaxap csTCBfa aa i «ia'?Ta ^<ia "^x^a 

aa*); fafaa^ ara (ama a^x'® ^rfaa'® 

aca I C5TO® MS 'sjasi'e ^*^sr 'sfaaita '®Ttxa aaa 
^axa^ a-spaxa ^raFi^® ”?xta aa i (iJa 

ca m'ata 'sfS ^^xla f^afea'5?i caxa c4ca na 
afaapaa axa a^n ^ 'aaj’sia (perihelion) i 

a®^ <iil5 perihelion wa ?[xa axa' atxa 
ifia C5TBff& x^T& ws ataxa i JitaTaa®: ^axa^ 

cWlaarax^a ca catst a^a Ft^x^ «iTa®r.[ ^sfa 
a^ I ^ taa aa'a tifata axa caai c^txi catSt^fe 
< 3 faa)a aaxaa ^^xaa ?»iatafTa faf»r?5rrx*t i asxa axa 
aai aa ca *(axa^l^ cjflasfars at^ caxa '^xarw t 
a^a«jaTsff .«iTa a:a ^axa'^a ^a^ aaa i aasaast^ 
l(S[xa '5 ^*nF5TaTa nca, aj^ca iJiai® faf?^ jraa nxa 
«axa 'af^apa axa i liixfa ntffs ^ata^ ax«T i ^¥T- 
aaaaa’f Encke lea i(arai[a aaa an 3 3 a<.na, 
Kohautak-iaa 7,5000 a^.na, aftfna 76 a4.na, 
^rfai nra a^a®fn ^taxa^ m nfa^^Btaia ai 
nat 5 '«Tata nxa i, 4'efn oftanaxas nta tnca 
«rtxn ai i laataxa^ lii^fnta am mr nalTfs i 
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Encke 3‘3 

m^ f^t5?lcir?i nc’f i 'sr^ 

'5rnr®r?( «ftfir cFrc«f c?'*n ’m i 

ciir? «tt^1 c^ s(r^ sft^?t 240 
5iTf% lafe Cff^d I 

5TfiT?r ^Sfc^^fg ^?r1 ^C?tCf, 

Edmond Hally^ I 

Pnf^fH^CTt^r 'sf'cjtn^ f^^rai i f^fji rwc*T? 

I ^R^F'SfiT 

1531, 1607. 1683 «rr?r 75/76 

'mv '=r«?r (ficnr 'sisi'itsi 5f?t^ i ’*Ti 

16 ^«s3T?r 'si'fT'V 1759'^|%TC^ lafe 's(tTf?( CfTl I 
1986 c9f«*T JTflJT I 40 Tf^ 

C5TC^ C?«l1 ?itf«T?l ^«[Tf^'Q 

njTl«Tt5fT? c^m c«fC?f 1982 «5!^%1W 

Cf^fl csft^ I «?Tf'l?f 31^1“!? -ntf^ 

c^ti«f c?^l fnnfPT 1910 9/^Tt^ I ^tf3r»fsrr^^5 
cm t c^. c^. >8 issi. f^. 

c^T®fTf%^ Indian Institute of Astrophysics C^C® 

^ ?rt^ srii-^t?! c&f»tc^H ^’®Jtf? 

3ni[@tsi fiicf 27c*i 

^JTs «(?c^ir ^a5<fTf®3r^ <i'^c^^*l c^® 

I 3IW ^1^®T5T, 

^®lTff C<f!S ^’rC^T’fJ I C^»l 

*f^i:^'»*l cm '^t’fsr ^al ?CBg i 

^9 27^ ’Sfrta fa*^ 

'«rrfa?® I <si fT^T'Q 3fsrf f^g 

^al 1^85 I aftaa’Tai’T a*n ara ca ^tsrfa® 
fjf%fwafc»r ^rf^ta fa*rft® fka^ 

'orf^® (zet force) caa ai:Bg I ^[R'a 

®n*r ca atia aa¥ *rR fSa fa^ral® f?R csrt atca 
fa^&caa TaiTaiatff ^f»ra‘rl al aawa rR a^a 
afa<?® ca aaraa aw aat®fa® aa ®tc^ a»il aa 

cfTa'' I '«iaa ^ vsal? ^a^a cacai ^Ttiaji 
3raa asa-ca^ caal caiw i Fred L. Whipple « 
Zdenek Sekania aasaj acacf^l 

atrauRa ai oa*?! ^Tacaa m arft a'*T ta^caf^ 
cfTaa'a ’at1a»rm i i(aca^ l^^f^atafe la^i^ aai 


'sj'ascaatR ca® aca *til^a a®a ![ar® ^ac® ^afnta ata -i 
fa^ ca aaca m \<fRa cac^ta faaft®?;?! aa ®aa^ 
^ata'^a ^if® sta ata i ca^a® a’^ra aa-e cat§ ata 
^rtra i ®«r ^aca'^^a a’aacaa ca ^^^aa fta§®a 
aa calSa jraa'S lafara 'atra f aTcsr't- oral atcsg 
^af^f®a jfaafea arf®3Fa f^^f^afalSa ^'^caa ^ica 
"sic^a faatca ^ i <ii^®n:a ^15 a^ca '«c®iaata 
sfirNa aaaTa aaa'« ^aa 'Q'sr arafcBg i asta 
liia aat^ i ^•aca faa ^aiB faaa caai car® 
area ca ^alB ^ara^ cata ^ca cata «f^al ^Tata ^ta 
g®a aacaa hsfa aca? faal i -iia n^ca'aa aar$ 
aR aat*],® acaB na’^^ta laaaT® ai^a^rTs ^'af® i 
•jraala 'stcaa ca»i^ «)ata acaB FKttBf i 
^’’fTcaa MS—T5 acaBiB aaacaa 7t ^flsfata) 
fifcan aai acac^ aff%a ^aca^lBca ’rival aaata i 
^Tl%a firaBa^ jf^tai^ca c’ft^Ha a'®a® ll^ aTB 
1986 Hf^lca? I 'sf’fa 'srta iflatB ®’f3ta 8^atBfsrf|-B 
^Ta^fta c’ftR atf^ra ^if^fala 'e.'Brtwi nlca^a aata i 
^^catfnaR c-^fa wtl^a ^aita^a fa^fjFaR 

c-aca 500 faRrlaBra faa®1 ’?Tr caca ‘iiaiB aaV?. 2 raTti(a 
atajca afaJuaiTa 3TN4ia aata i '«rta ^^laiB ft^acaTai 

eif^flf ac®Tl Soviet Project Vega-a ^fB aaV^tRR 
caiB 15^ '6 2lca f®caaa axa 175 fa^r aai’jr® 

f%5r, festal "saFSTcaa itataa 'srf^aFa mc^ ai.3Ttaa 
atra i aai are^ ca -iifB atcBa acaj i^rf^ 
^aca^feta ’firjra*! aar® jra'I ata i aav^- 
atatBc® ataca France, Hungary 's aTl^ala f^fa® 
brwtfqa 3f^a®ta i c^rtfecaB -rrcaaa V. Darydov 
aaai atat^^r ca •ff^-aRa i;'f%a ca a»Ta ^rtt?, uaa 
aca ^ata^a aaa fa“if*r ^aata atna ^ara^ 
atwa aBatiB ^ atac® alia i attcaa a»raiB 

ca \<a«sicaa caia afa<|'® afa, fn, ^f%a«n al caR ^f® 
ataa ’TfVl fata ^rlB® atat^. c^r^ aitaralB ca ^aca^a 
art’ftca'e aBr® ’ilia ®ta '»rta 1 % y ca^a® 
Darydov m «raai aT^a aaaca faf^ 

'sin*TtaiJt5?a fa^^ ^®fa, ca^ aa®a %cart®ae ^9^a 
atfaa ^aca'^ *rtca'ac*i 'srtfaf® Ariani-2 ’jfafla 
^nattaa a^ca cajaa aai ®Ta’fa liiiB 
afaFatai 5T^ ^ aTf*Ta a'a’fcaa '■lapra'i aaca <iiat 
ca»f araa ^Ta faRtf^ ?a caca cn® alcaai 
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[ 38'®tt im2»l 


I 5T>n( <iilB ^&1 'i^9n:^ *'<a«r?. 

«r*nt*rr>^ fj)fefiprf’r c«re^ 

!(f»T5?«rt 'srtf^^f'Ti, c»r«fl8?r »fic=nr 

^TJTtf^ ^ '®lt“Tl ^ ?C65 I 

NASA ^rirf^fFm c<!ftF 

'FT»Ti^^Tc^tw& co^ 

<t5Hi ■^r^T fin:?c’5> i <«(NS 

TO I «l«f^l 1985-iil?r 

’<IT'^ 80 fsrfir^it 

frorrf^&T^ ^ 1 1986 «[^tr^f?T 

TifTt^ c>f *ff!’Ft?r ^sTTf^ ^5? 

Fitr® ^rc? nT'SFi 1 ci^ ’fft'>^t!5 -55^=^ 1986 
flpTfc^ c^ 'siT?nr 

firF&^^ TO I ?rtfn^I1ir Venera !ft*IF 

«ap>5iTO «itir 6 c«rr^, iii|5 ajTO 

f?CF 5ftt^ 1 cii5*R[ «ff7 9 ifTiT nt?r 

1000 fTOrrf^^T?! ?;?[ c%i^ 1986 m c^t ^rrcn ^iiis 
■<i'^r^«i 3fTO 1 '®n^i ^ ^tvss 
C4 f^'3 '8 isrtf stitfj (iiF cTrt’fC'®?! 

arar TO 70 

C5T^<gn CTOi -fF CTO '^k'S ’Tfc^ ^1 ? 

cnTlTO& f’TwT^^l . '03 ^iThcsTJ? 

;n, 'Sin ^j(3ittc?r® vs 'TO5Mniic5r& f^cn 

t£i? f%f«a f^nnr 1 

cnTf^c^’® nft'Fi fsifiTO cferfF'8 

f^f4TOrni?f space Research '8 Aeronautics 
f^TO?I ‘^fU’l'N^lTsi 5J?imT? FTO I ^^1 'si^ 

FT'9tni‘^t5I f?l>ltt Ballon borne telescope C<(CF 

30 CifC^ 40 km ^C««' «T<CT^*! FfsTtl^ I 

<siFf'5T'8 F*lTO*tI'5 Positional Astronomy Centre 
^i8 Pro,table Reflector Telescope ^srn'stll 100 
iFtnTf^&t^f ^c*r'?i c«ic'«p FTfn?r f^^fsFTO's 

*rttn«Fi F?[r4 I »irf 

TO? NASA-? JfTOtfnn 'SITC^ I 

1910 '5=^rc?f Kodaikonal CFffi C?rF TOn 

arrsrt'35 *rTf? c? <4? ww ^ 25 frorfft^t? 

*m TO1 ?i ?it?H ?T5 i5TFc«n- 

f?&T? I ^?C3P5? 'Saf^ 19 I 'HIT? 

Trt? -Stalls TO 9^ cF^n?t I cnn 

^TCTl C? JT?'^ TOTTOT <^15(1? '41 ""TSI^ 


C5t& I '5^'Q "(f^'nt’^t C§^fnt*f 

fro fiaiTifm '41 ![laTF*n, 1¥%i «nn’ii n.f*i«i*i n 
'Sfir CFTl ITOl l^'is CH FTOl^ TO '»IT*11 

m inr i 

'“Till International Halley Watch ltd 
'4?|6 fid? nfi?iil '5111 F11 TOC? I 'aiUl fn*R 
^fcTOt^fti^f^ icn FirPTdcfiiTi C'2rr'iT®T«ii 

^rrtTO&fi '8 'sf^Tife i^T, a^Ntifli 'siT^fiwi- 
Wifi'S!*!! 1 '4?fd'8 'sit^tlTO '8 lTOt»l 
>5sr?TCl Itf^l spT^Fnrn, »fil aflTsft, IflTlIll 

ns^f^, CFTi c's'i's <»ffinSi 'sr?n ciW^nsi ^*fi cTO 
atf^faFTt ^Tf? FH it? 1 '4^ nfl’fl ni?^ 

»t'3TftC5 <51111 ITf^l TOil n Fr%ci 

iT'en TO I *4^ <2111 '“I'sra 'I'T^arTOl ’fC®! 

nTO’Fi FiTOii IP? ‘4it. '41 nil iir$i 
fiwTi*tii '®ra; -sjcii iiMci's '®n nsji ^ic^ 
If'SFtt ici ^ 

l^irilfi? C. Ponnemperuma I'aiT 
n:3i?i nm cii^ cFti C5i\i^<f's if^'^s 
<fjtc?i i1^ nfiftc's 'sft3Tt^ iti I'd ^fii*li TOit^n 
ffl'5 iceg I <4^ ^dC® f^fi Maryland fl^f^TTO 
'“(T’Tl flTO sfCl^lTl Bf® '4?l5 JT*®! ^^1 

TOC?11 ®5 'ST^ 11, fiastllll ICl TOC?! Cl 'St 

wsrfi^F fti^"i«ftr5 'FTC? ficii, n^c^Tcwi, ^pTtT'-Tt® 
■FTT C fISf 'FiTfl'B t'SiTff I Cltfrot iTtFlTl cufll- 
'5rtF f¥fwtT*T tr^fiiTfi> ‘it* '41' '®rn. 

'FTT’fTC'Efl r'Sr® flf^l ^ICFl^l 1C5PT1 ^TO 

'EPiTcil ICE? I fic»ti '4?{S TOi icii cifsparTci^i 
fjrc=feci ii'f ^'sfi Fci i5Tr® fifw ic^i « toti 
TOn TO ftsBlTOl flf^l 

BT«TTC11 ^E? I 'St <1ltTO froi TO 14F®T <S3dl 

il^clll TOSJII lll*n F 11 ITCE? t 'St 'Tftmi 

flWTfrn tfJTOt CTO fTOCll Cl fllt^ET 

TOTnt® TO?! 'FIW FORRT5T ^ Kohoutek 
l'tT*fTc® cTOf^l^wTltll fllt^ FTirntF 

Flt«= TOC?1 I CTO ITOl »flTFt^ lt«1 'Ftni' 

f^f F^-flTO 'Tfl«r® 1«1T1 5111 'SH^l F®4r«^ 
■SpH TO 111^ ?TT?11 IWI ^P5 ^3r® 

?*rc« iTd I '4t iTiTifii I’ilt Cl ^iwpsi citf»iif 
fin dna-'4i to Flip n, mci! TOi ? 
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^sfr c^ ’sirTf^csn 

*TrsTi c^ftf ^■ni'8 5JC5I 's{U% oaii^jf ’I’fsf ^’(W'jpr®?! 
w® OTim 

1881 cap<Tf^f|®T?t ctsfif's 

«lTf^<Fr? CSTI^ sn, <il?l 5?11f‘l 

C'lC’V 'aiw^ f^*T I 'ills *3f^ Cifl^ siTai 6 ftfsnr^l 
1wiTf^i?1<l ^ I 

'5rr?f c«fc^ 9 f^c«itf^&f?r fm 

vm I lilts larr^^i ^rsf? ff^ c'^ai, 4T? w}f<*5C'$ 

^ 'srrc*iT’pf^ I i 

Arend-Rolend 

?nt^n f*i®T:riTi ffc^ nTc?!^i '“i^r'v 

PlC*!^ C5TC^^ 5I"»1i:^ f^fjlCil^ 

I c?*f lii^n 

SfSJ direct flow space engine til?r ^R1 
^?rcf I c^ '5i‘<iVc® c^rwc^ n^c’T's^'^i ?rtc4 
f^^fjF5tTJTC^ cir’ifi *11 CJ[^ ^riT^’f^r 

n^rT't BTf^fifC^ r^RT CiflJ 'Q 

CWV lil^x 

cii^«f*i ^nr®r35 ^ I 

^{jn:^'5^?i 5iT«rTl5 ^«fTi ct^*i ^sff'rfjrc’ra 

’jHI'8 .(^3 Wl^ ntr? -il?! 

f%CsiTNST?l 9riT^^I '8 

ff?a <<1^13 <53 '*’T»r®i 3?'3 ^3l 

'=l^f3’fT^3' I 153 3'nS3 n3’t'^3 3]T<^K3 ft1%3 

1v5T!!fl4 ffsfiS ^ islS =s;^r?p C3 «{ff^1 
mv^, «3f«r3T <53 '=t»f3 fjft’P f^^c'i3 


W5J fs(^fHT*ll3 •rtC3’lp^ ¥31 »r«3 ¥C3 I i5lffWT'8 

|3C¥^ 31 '¥33133 ^3C¥^3 ¥¥3i:33 ^T3 ( ) 33i^ 

¥¥31:33 ^T:¥3 3C¥ f33C3 3l '¥f^aF3 

¥3C3, C3^ 3 ^ 11 : 3 ^ <53 3fl¥l-r3fl¥l ¥3l 

3t3 I 

f3®T5fl3l C¥1 ^3t«rr f3f%3 3^3¥‘l £¥C« ^fS^lTsfl 
¥^^§1X33 'S 'stWTll ^3®Tf3¥ 3a3ff’® ffC3 
3^3¥'l ¥3CW3 I f¥¥ 3l3t3'l £313 3Tf3C5Tt:3 <5C¥ 
C?33T3 ¥5r 3C3 '¥TC^ I '3C3 3tf3 C5tX3 ‘5£¥ 

¥¥§1 f5'St¥^¥ 3C3 3C3 3l I '5^¥gr f3f¥3 ^3¥ C?C3 
<5^ ?tf33 <(3C¥^¥ ¥3313 ef3r f3t33¥lC3 

f3f3® cS 1%C¥T3 313 3t3 ‘Gadget Halleyscope’ 
f¥33T3 f3fe¥ 3C3 (.3Cfe I ¥t3£¥'8 Indian Space 
Research Organisation <53 csfITf^f^®Tift3l 3T3T3C33 
3C3J ¥rf^ 33r¥ 3T3l 'S^I 3%333 ¥313 

3f3¥aia 'll?*! ¥i:3t^^ 1 '3FtX3 C3 3^% 3T¥r3 C3^f3 
^C31 ^Tf3 33C3¥'l C¥C53 Launching, ^t¥'l[ 
f¥, i53 3^¥C33 «t3T¥^3¥l, <53 f^r^3t3 ¥33, 
<53 76 3333 3C3 '¥133X33 f®'®3 fftf f¥ f5'at¥^¥ 
fiffWjfiT 3§tf, *pir¥^ ^Sfil[3 ¥31 f¥ f¥ 3ti.3^lfi(¥ 
318 laiTC^ I <51T?T'« iSt¥ 3^C3¥‘I ¥33T3 3113 TC3 
«C3T¥4t3 3a*rTf^ 3m3 ®t3, ¥^C»R:3 ¥3¥T3T3‘t 

<5£¥ f¥«n:3 Cf3t¥ <31X3 I <53 f^T¥^¥ f¥¥t5 

I^ST C3 '5&1 CJll3 ¥^X53 <5¥f5 C33’3[^ f3C¥3 f¥'S ¥!£¥ 
'5IT331 "3^ ¥3X5 ¥T3ff 1 ¥T331 IwfjftCfX ¥Tf^3 

^3C¥^3 ^«T3 3^C3¥35T¥ ¥*TUf*T ¥1^(13 «'5l¥3'3 
3^¥T3 I 




'SlNtCff3 ¥3XK3 ¥T£W3 '5t3TlS3 < ^l'?!, £¥5R1 ^^'8 '¥t¥C»f '5¥i5 ¥t3l ) 3 ¥ <2)f^3l C’f'Sft I 

JliSc^ ^3 C¥l¥T*t C 3 £¥ C33T 3T3 ¥1, £331 3t3 3f¥3 £lft¥t3' £¥£¥ I <5l5 '¥131X33 ¥TTe C3X¥ «T3 
4 20U £¥T1S f¥C 5 ltf 3 ^ ?:3 3 £ 3 C 1 I <5^ ¥T3Tf5 C3£¥ '¥tM 1 ^ 31 ¥3C5£3 £¥C¥X'S «1T3 

29900Uf¥WTf3ST3 £3W) <5£3-'£*flfT3 4-25 353 ¥3 1 '51^ f3®t^ 3W3 J13Crof ¥lC53 

¥T3T!53 333 ! ^ 4-25 '¥rC¥l¥-33 5 4-25 353 ^ ^T3lt5 C3 f¥3'l ¥^>5X213 ^£¥ 

CKt5C¥^4T¥^T33l £ 33 £¥ ^¥TC-! I £¥ ¥13115 W^l 3t3 £¥£5 f¥^ ^ '¥TWi 

C¥l5C¥ f3f3r £33f5 '»!W£-!3 ?£¥ I '»lT3 ¥f¥I 3f3 ¥T3lt5 '¥T¥ 3^*s3 ¥£3 313, ¥£3 £¥ 333'¥1331 


¥ t 3 £¥ 3133 4’25 353 *33 I _ _ ___ 

^ £3£¥ ¥3CK3 £3 ¥lC53 ¥l3tl5 £3^ 3l3, ¥l3 ^fl3 r3f33l3 3l ^¥, ^tJTl 

<533 £*^153 8 353 33 1 '¥33 '¥131X33 ^ C3C¥ *}f3f1:¥'¥lcnl ¥l3X5 3lC3 31<S 8 I 

[ ¥l¥t¥3 f3»l4,1»1¥1, 3Mtt33 ] 



(?prm ( 29c»f 9| C¥3P?ltft 1986 ) 

ftsstii *(fiiTOnr (5»^-909) 

—% »W s— 

^ 

laWtft 

'5T«r5?f ^itin w-at^? c»itm, c«^!ft»iiiFr, 

csT’ii^, ?:Tf^ I '=11^5? ^) 

a^»r® ^'S «rf^c^— 

(la'^ '»ftcw ^'® a«i^5'5T3 ’Ts'Sj^ ) 

tof*tFs?t?i 

(1*1^ 'arti:? 'sutsTTiS 'siT^^f^Rir ) 

(^ »I'$t^?( ) 

(09^ ’TTc^^ ‘3f»r^r'®T’9t '®iTC5f ^n*it?i 

*?!& I ’Ttw nTt^sf 212 <(Tf^ 

5«*rit ’(Ttn <ii^iTn:«( 'srt? c^Ptnt'e ’Tfc^^r ^ ) 
nf^^cir^ ’rfs*n f«J»Tr^ir ^srersJi nla^l ‘wfir >8 f%atsi’ ct»iTi nf'Sfl ’^Tw i 
ari^rj: ’f’T ^•nt 10% sffiwsf cf'e^l i 

^n?r? f5nBfi( nSw 


ftTS5% 

r?f®TiT nf^ws ‘ 3Trsj«^rr<( Piwni( 's c^m" ^usff ^'®ftr 

ari^<1 cJT'eil I ^ yrn ^c’l "imft ’«6 to i ffqi 

f^rarr^ ^FTi:^ 3T^i-3T«jn‘t at afn-^'t ntc^^ 8ra» '•iT’ft^ 28c*i cTa'iiTft ’86 iiwi *rftw 
'r?i<iTrg Tr^hr® nroR i 
Tin:— 

f^-23,9f??1 ^ f^rat-< ’ifi’^ff 

4f»r ^1^1*700006 
csftil: 55-0660 
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'5Tii« 5ft.i!f^ arff^ 

•(TapiRm ®T«?r «>rrt ??ct 

I ^f^-«i ’pn’Pfst ^’vraw 'e 

«r5lT?r >iicirt"( 

aiFSrfu ^*1 'siT^tlf StTP I 

5c?r ’BJT*{tc??i ofCH iah5^«(?[ ?(? f%®T^ 

'sitf^^’n:^ '8t?i'5 'siTa? fa®i^ « ar»r«f»ra 

I «wit« f^wT^ 's: cwc^acJrr^i{ 

^ jft.?fjjp 'sjT'«^ir«5? *(Tcai?f ‘src^^'fT? sfWT^I 1 
w. CJfraffiCiltXi^ 1885 26in 

^9[an5‘i I '^ra xsiTf^-fim^J! a’s 
cac^ c^afa'e’fJTf^^ fia’»PT*it® a^ia ^c»i c?w faara 

ftf^«^5fl 's fii'»pa>'35i I fas'® a'Sfa 

^(5^ cfcasscat^^t f’T^Ta 

cac^ I '®ta f'^fk <{]rr«5[T5ii. fa®Ti^*t 

«rr5l^ ®5fft«i5i»a 'stf^rc^ra 'q Zifa's® 

^T^ai I 'ojTaaf caT^a a*? fwt«Ta ca^f% ^ faa- 
faaiT^rcaa tffaa 'sra^ ain»rfa 1 -^'saT* 

a^n '8 fn^Ta f?a caca f^csra aafa ar^fta 

a?aaa 1 fsfa a^Tatai '»rra« acaa ajT'a arf^al 
fa'BTnta i 1902 '?%Tta{ ^•^tafaf^fe aft’ata nia 
acaa 1 c?ca«caT?a «iai:a faania tf^faaTfat. aww 
^ aa 1 ’fca anx»ifaaTa 'srtwaca aatra ^ca f^a^ca 
cati^ at'eal 'si^r^a fata^ai aca fa at»rsf c^i® 
caa I a^t ^TBta a'^ «r? « ^tata ’iT^ta Jiff's 
taca ^ta 'attaara nrtfaJT 'q »t'oca sfata aca cfi»i 
'»rrpfa 1 isiaf^ aftajara '^Vi a^^ta '»jfaa*«fa 
®talT® 'ira «i^Ta aaa aaafesrsf, ca^ >iaa fawta 
wcaacaTiiaca '*Ta arci f^ 'srr%^Ta aaca 
am aa 1 «b^ a^i cfcaacatacaa aca caarnta 
aiafftiT I afawa 'm^if laca f'sfa fa^a fa«rca 
n'5Taai «iTa« ataat <fla^ 1906 ^ca asaatm la-a- 
faaft»ia caca a^T<fawtca m'3caT«a aftaia «jaa 
^ 'sifii^ta acaa 1 tf^acaj aafla^a ^feaa acai 
^waia atal ataaal aca fa®T5fl 

aatn ■aicmaa ' 5 ^t»r%na 1 aftasata caca«caTwa 
• 1 . ajatrataa tj<t, alaaiai-7oo 006 


araa, ‘^aftraa lacaaara ’T'Waj aaca’ 1 
’iTarma ^a arara 'aa'rca ataaai aia aiaa 1 »aa afa 
na^ ^aaaa t^wMTtaa 'almra fafa faivta ara, 'sa* 
cal awal ca^iwa aptl’l aamwaf^ aai caaTca 
aaa tfiata %»ia tstarta fawtaf 'sta ca- ca. ^aa 1 
cafa OT fTarra’iTa ^tora ’TfT'ffaata «otai5aj-ha alia 
fsaac^fea f^taa 1 naa^ attaa catcaa faaa^ aaTa- 
aJTa CTR Wilson fafa ar^a 'ca^Ta fasfta aca 
*®itfta aata’ ’rfan'aca ^tfa aata nafa ^tfa^Ta 
acaa 1 1912 ^^ua? sT'oa faafairiT^a caca «jaT’!ai[ 
aifT<fa®Tca cfcaacat?^ maa f%fer ma 1 ‘iia^ia 
c?c“t fata a^ratata fats acaca 'siajtaata atca cat^f 
cifa I aTta aia 'lal '®iT^tata s^catmajta '*Tca 
fa®Ta ac*rc®fa mrT'ffa®Tcaa ^ aT^fa?[tlf cata 
«iaiT’icaa ®nf ^laiaa m 'sit^ acaa 1 < 4 ! 'nca cata 
cif'saTa *ra 1914 '^j^tca facaca ^65 f^m aiacaa a?r 
fsfa cata ^c«t^a cac*iTfa’r 1 fsfa 
f^a arfna faafaBT®ica 'siajTaa Ragener-isa 
sirracaSfacas Advanced Research Student ftJiTCa 
cam cTa 1 atf^ca afara aaa f^fa sria, 'siTla^tla 
'2(5S[a ra®T5ftc?a atfacai ^acaficaa 1 faa lal aaa 
aaa faa^a; c^ca at-ata ’iTca fafam rntr^^c^ 
'siafla atacas aa 1 ’^(c^a f«i’ai caca upI mica f^fa 
a^a aacaa aT^'s cwrcaa aan a^ai acaa 1 ^a^rsa 
>'SRtfaf'® c^'^i aftal faca Miaa^i acaa ®Ta^la- 
^£ia ^«Tfa^ ‘iiaiS ^caa etaT*! acaa 1 <8l ^aca 
cffcaascataa ’t^as.m? ’rlfafaa ’fat<fa®i « 'ncaa^n 
mri'^fasTa faaca ca ®Ta 'st^ acafe«=ta, ^Ta 
’taa^ atcsia MiaaaTca ^caa aca faca- 

f^»r I a^T^ai c*aa ^ ^ca drcaacama faf»[’T 
cffara 'si^af^ mat I9i9 "Sf^af fn. <«!? 
m« aca atfiR raaifasTajcaa ^aiaa_ mrr« aca 
afrat'®ta faca ^tre^fa 1 a?raT^l fa'^faaiTnca 
c^ata ^sfa aca c®®%a mfT'^ fa:’?® ’"iTfl® aata 
’fUm faaca ^fcaaTfa ^caa 1 «an ca, 
catcaa 5racatf»r®ta aticsftcaa « flfiaata*:^^ spt^ 
cBTfca ia’a^rf® 'atmpi afiata 'atatc® '^X 'e mraT^a 
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1985 ] "SM ^^5! *^5’?^ 'srac'i 

t 


'“I’fTl fSnreT ’rm*T'Wi*T ^p's^'^fir ifjT^ ’ll '«iTf?« 
^“rnr ’ff^'Tt’Ri ntJ? ’ll ’^PTc^r '®tH¥l ’P'ftir 
'srT’itt'® (<11^) srt^cItc^R^f f^^fjBrT>r^ 
carT^ii ItT^ f^tr^r i 

c^rr^sf irt^ frrfSr C5^tr?i?f JTt^^r'sia^ 

(artificial) C^fiR'®t3 

's(tC5iT^f5® aj?5 ^ar mil’ll 1923 '^=%rc’«f 

‘«5iK’ nl^ipnr ’PWif I usi?f 

®fsr srtfatliirfeyr^ I 1927 ^^t«fl?[ 

^JTfr® C'ST'^Hf (Volta) 

^<T9fOFJ f^®Taj ’F?C>SIC’T?t 

^■R^'8 '5T«aT*f’P Cst'l^T? 5TT«?tir 5IC9f 'sTfl^’T 

c’lT’r c?:! i 

1935 np&tr’lf CfC’TffiCTtlR ^’Ft'Sl f%’!ff^'5)T«TCinr 

CTt^ m W’F f5T. f®. ?jT51C=f^ *TTf5T^ 

'5lUt<T^ ‘IC'f 31^ i 

JTT^ 3TS|l&5f'5^tl’f *Tr?l5TsTi?1ir *T^f% 

^C5ii I 'sjT'Si^ 

fgrsra i 'etifc®r1-'’r=?ftf^ >6 ^=5-c^Tafiir ^ 'sSr^^ 
I 93?aral%. ’i^T^fifl’s^n '$'?, 
c^tTT'^xt ?Frf^?rnf <2rcirT‘5f f%^or ’fT^ ?pc?[r^C5Ta( i 

1937 f^tr^ ^ I f'5f4 

^W’F '5(1“I1 fan 5lf^^ SiT^kl ^ 

«i55R =Fnfwwai I '^ntni 

cimsgcsiti^if ^=5 f^tai fk?i%nni *icf f=i^ ^ i 

1938 wT^irTft JitiPT i <4^ ctoT ?iftaa(T«f 

'^tC’F : ‘‘?r=g; cnWrf^^j ^ 

^fsf 51?«1 ^n5, -a!® ^Tt^rcf 'STfsitlf SR 

'«sim I JiTxaiH snfrc^T ^fr ^®ii fi|«ri ^Tfin 
»mf?siTai c^ I cfCTj ^lTc*i Sff^ ciFfF 
c®t*rr^ si^'5. .'=i»(i’isfT9—'Biniii ^sti i 

‘Jit stK^F ^ t CTC’iacsffi^ai 

sr^ f^sf srfim an anr 9fn«5i ’^f^Ft^Ri ‘Fn 
nWrtC’F sfT¥*TTsifQ‘5 SFnfesR I 

ilfff nfrsT^rart? iramtlii Jr«fntf5n$tir 
f^Taf sr1%5?i ’ms[‘rr«I^T?[ sfc«(j fl^r ’Fc&t'HTft'^ c«fc§ir 
sif<nxan fapuT^^T ^rsnuf^’F?! »Ttcrc’a ^^rarr^ff®^ 
7%^ ’Ht-CsncaRf '»fTr^’¥t3r, t^fl’rTrJRJ 
fretaR, C’FT^^-60-‘fl?r ^RntRSF tflfapm »J«f#f5F?5, 
®T5n5 ir^aTHf^sF ufw Ksf «r!?TmcaR m yf^ 


’f^ai 14 fr^’iaf tw^F^af c®I^ »ff^n**1fl faf^af ?rfw 
siaifa^^*! 1 ‘srfsrtfTfam, ‘S '^^sTTil frC5R 
'STOf frf^ll (radiation) «(nTsf ’Fn '®TCif? siW 
fsi^“ia[ t^jrff I ftf®a 

>fr.nifai’%*T ^5 ^J^?15Fn ( 5T®?1R^ 

vs ) ^c^^iiTif siTaii csfc*^ ‘JiPf? wi? 

’^fm c®fT^Tai«fT?r c^fr^q 

'sr^sf^tR^ Fife® «frCFa{ | 

‘Jit <asm ^CMF Fni nc® nm—fi®Rl 
fF^Tai siftrCF fafn 

9re=iF«rl FFc®a( i q-nFem Rifei cirn ’#tcf 

F5 nffFTF ®TF C?F I CFR—fr>r5CfF 'SFF CFfar- 
RRcafF <st^pf, el^TF®^ "F>^F1®F feflf WW 

«rr5t^ ^jrftnFCffiF fy^R^freF ^FFtF a??; 

^®jTff i c’^faiRfsnRF a®TeF eifiF ff'nr?t?F 

‘sfTff® 'Off® :5®F Fn FfF cw (<2(t?r 60 'st-n 

FfF) Frr«Tf^ cFf(f%RFTnF '«®T!:f 

^ FF C?Fe® t^1 FFefR ‘SitF C'lTF^t '“itfraFTF 

FFC«R Fir^tfe CFC^ FITC« FFfSCFF FF^ I >st5 
'5ft'«^tf®F ^CFF weFFTl I C»fT«fRB« "F’^'RF 

^fMCfF fFCF ‘STF fFf®F F?PF1 FFCFi f^TtFUfay, “ijTaft^fSfF 
nffFtF F5T '5iTFFl F1 ®tF ft^ft® I 

®: CFTFCF F»f5TTF, f®faf '®1TF® FHIWaftF f^n 'siTsrtF 
FFTOTF I ^gff^FTFt FR ‘JlFt I >Jlt 
nfT'FTF F5TTF5T f5lff®®Ti:F >2fFtf%® s On the 

chemical nature of substances which 
are (1) effective in the transmission of excitation 
in Mimosa Pudica and (II) Active’ in the con¬ 
traction of its pulvinus: Bose Research Intsitute 
Transactions Vol, XVI 1944-46. ■sfCFFFFfF ajR 
f|sT fF. FlRffw, f«f. ®tfFf^, f® lilil. CFR I 
CsitnR^® CiflFSOrtFaf 

«lRTf:?F FR fesy^r l ^tF Jfn h®tRF 

fFFFfain CFT3TTlir% ^TwRafl FFl® «FtF®tF, fayeWF 
•Pf^^fjrt ^T®f FFFTF J?TfR®T' 6 C’1®1F I ‘^JftF ®?2F 
f^F Flf^jf® '5lf«®®tF FF1 F®TC® C^fCay FTF 
FtF Sfcvy Jfjsr '•nn^ W^fTtneeSF Ftn, CFTfrar 'synpfe 
CFTF ’FF®TF> CFfnrF Ftc? CFTF FF®!*! 

TfseFfT* I f®R CKFflcJray ifFTST ’?r^af®tTF smF«rl 
FFW ®tFt ’TCFF'TfF CFCai «|JTtF F^CF I ^ 'FTRI 
FF*r FCF^ I 
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^fCT5?«rrt'5^ C^ '91 !|fij^1 

fSfllf|t»T^ '®t^ JHf I f«f^r 

I 3if^ ^f^?r 8f2r'6 f^f^r 'arrsf^ 

’fC^fesR I 1932 Cifr^p 1950 <1% f^fi( 

ffWJj I <9^ JT’nr 

fi5i I j^fn ’^«fT*TT«<i 'Kic*^ 3T5& ’isiTcrw^r 
'8t< IT^ I ^•^fT^T’Of? «T?t JTfC^ 

f»ir*ffe*R, <9^ (SfTgl ^Ti®r {Jr?[^ 
n?) 'aicar^rl ^r>T i la JT*s^T?r ftfe 

’ftOT cfc^acirf9[5c f%c5R i’ 

ilUWi 'SflTWlfTn-trsi?! 

5i®T'i1% 'SiT-. JTs^lir ;iivo 


^*T5tr5?r ’mlTRl'e W i 

cjft’rl^jiJ^'a %*H sf'stnf^ \ 1%wtJi 

JT^-srst'ff^ ffcsR i 

A Concise History of Science in India* Vol.-I 

^tg^ls «tc^lT5 ^TsRn I cw-i-fror-i c«n:^ 

’mT5T stt^ I Trf^<3?[ ^ wft«i 

f^’v^wT^nr '®f^ fro ^niTf^^ 

ciffti^T^'Jt ^ortlxr® 

^c?i%«T5^ I c®!^ <5?tTrif f^JiTR cofnif^r 

cf»f^T#t?i «rii i 

1975 5[Tr^? 251 *1^1151 C?C5«C5t^^ C»i5 f^W*! 

^C5i{ I 'srfi^ iTT^ f%'« ^T5C'®5 5fC555iC?5 

^ f55ff5^ ^ I 


It-f® gf% i 2 r»re^ 


3TT'«(f«’» *rc»fi 3-D c?«ff?[ 'sjr®®®i 

'»lT5Tlf5 ^(C5T I >Il5T5*l fT5 51 f5TC55T5 

^rcflf <95 '®{t55l '»t5i®5 CnC5f^ I f%C55l 

^W5 5C5 5C5 t(5 ql «lT5?n n^T5 'e’f5 Cf^fw I 

^ it5?8 5&i(1 '®ir5tOf5 C6tC55 

5&ne I C555—^155 «ff^C5 <9C?l 5C5 ^5 
'«rmTC?5 ?TtC5 <9C3T^ ! 

3-D 5?5T5 '51'^ ?C5I1 fSf ®%55»15T5f 51 fai5Tf^5' I 
511515'! lf55 ’n:«f ^95 'll'^^I C5l5l5 '95•^. 5l 3-D 
1Ef5 555F15 W1 C^l r55C5 ^95^ ^ICfflF^I m\ 51^^ I 
«fl55l 5lf% C51C5 C555 ^9 C¥n:55 *11515 C5f5 C^C-^ai 
C51C55 5lf5tf*1® 1%5l5 '51551 5^5 br5f, iSI^, C55 
f«5li» *1(^^ 51551 5f51^ *1lf5 I ^55 *115155 

f*1155l5 l^CUi <1^15 C^5»1513! 5515 ^f5r '« m 55l nc^ 
C5 5fl51-1 51^5 ^CS5 *115 <95^ •n«f5fj '51551 '55(1^ 
nlft I (9t ^I'f^'l&l 5515 WTf^sff 'S 

f5aJl?H55 4115^15 3 D 5f5 ^®f5 ^'5 I v9rsTOB ^l^l- 
>sn5'’l5 5l5f 15 f5C55l5 *1^15 55l nr? 5^5 ^551, <35% « 


C55 I -Sl^ *15« ^5&1 '=rl5lCf5 ^1^ 5f^5 5in 
515 55 I 

?<TfetiS *It5J5 41151155 n5 55l5 '5l5'6 ^5f«*rf5C55 

'5ll5f5^1, 51&5, 3^191 1900 05151^ 3-D 

^ 5Jln^ nft^ ?1»T15 I '®55 19^ 5^5 ^f 5 ^ 
f®5 C51*1 C51^ n^l 5 '8n5 near f5f»115 C*!'!*! 
fi5lf5^ 1915^% '=11515 a'ltl *P51 5'® I C51&l5^f5'»lt5 ««^ 
n^'®115^&1^ 5¥*1 ^’®15 C^l5'e ff5 f5^^H «55'e 
551 55 f5 I 1939 '?['^115l 15^^51^ '85l5 » r® , I5 ! t5tl 5 

*rt2I55 5f$5 1W5lfafif ff5 15511511?5 I '«515, f^51& 
51J1C551 5151515 5F15 5«5 fft f5551& f5f^ 1^5 
(Angle) 1515 1^51*11 ^5 I <9555 4tCWtl55 *11511:51 
nlfl5 f5l%15 l^Cn 3-D '915'% 'srr5l 55 I Wf5 C55lt5l5 
*155 4}19%155 *11515 5J55T5 551 55 Int5l5l%«rj5^ 
f%*1^l5 I Wf5 15515 m 1^515 15'e5l 55 051*11 5 C 5 CB 5 
5551 I ^955 4(5 5 IH 5 3-D lf5 f%5lC5 rsmi 531 f 
'51551 1555 ^«51 Fr55ll55 fiff555l1 l?f5 l*imi5 
^1 C?1155 4(rsiC^Ft '515151 '■TWrl iBltn ^f55 ^155 


• 33. 511551555 C»I5, ^»f»lt5-713102 
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1935 ] 

’Fn I Tif%c^F '31 'Sit 

»^ST I C3tiTT5 ^ar wrwan^ ll^ ^rr5{C49 

cBtt’ni sic^si ’htI ^ i 5Wtw«T?r 

cffwi JTCBf <5]:t>f?r ^iiwt?r csfc^ ^4'^ 24 aT«n 
^ I 'st'^K 'srT*rTDra 5 ’cFH«fa ^iwi 

I ^iTcir?rt^ csf^T c^t 5ffi?c4?[ *1^ 4 $ 

'^*f'3tir ac$?t '<ic¥^ 'srtaflT ^ai i] 

f<fT^3 -tTrcJigT^ c.^^i 4?fi ^ sfT^r f^sr&T? 

^Ttc^i^Ta cssros a® ai 

f^srfera 1 fia^ra ffa c'scssr^a a!ca ^c&i 'iia'fas'® ’^ta 
■^TTcsTia 3TT»ici( aac^T awa iTTarai wfa 

cffai area 1 'ijata i^fa acaf^caa >fT?TcaT ( sica'n*! 
acaa JjT?fcai) aa^ 'a^ta 35;a ^laar ca^ 

^fa cirac 3 fac»ta H«(afa ?a^a 1 aTf% cFtca arrn^^ri 
offata ! r,a Faai aia^ra ^al ?a ^ta tl fac^a csraifS 
aasf (isa? c^r^itS 5it®T 1 t] cFTcaa ^rgis 

aara fa^aic^ afe's ai taFa^a ^ca cFtiaa 

FTfsT ai^ra ^rt^r f^airsF afa^pas ^ror 1 <iia 'ti c5Ta 
sTfjT fa^ ‘^la: ®T*i cFTa f¥ai ofac^ ^rra 1 ‘iia’aa 
sturcaa ^rrair^^ fwara ca Jiuafii ara "sTa ¥csr 
'^Taai f 55 aTf 3 i 5 ? ?fa c?ar 3 1 


^N«prt# 

3-D ?if4a '®rc^^ ^ra^i 'sa^'s atac? i 

'srrcafasfTTs B^rfisa! fe-f^ d^ts 

3-D ^ asca%«R I ma <aaa 3-D ^fa irara 
aa m 4«r^^T area B»iai <^3 5fa errata aT'sf^ 
aiicasfta afar oyra sirea <iia 'sffaf^a farrea ^ ’sitcJT 1 
facna 5fca aixfa -^laf^rs^ Baal 'atcf 'stcfa 5.r&l eaai 
^a si'^facaa a'!^ ^ca 1 3-D ^fa ig^a's 

faf^ aa, '3Ta aw nfistf^f^ai (side effect) caai 
caa caaa CBtcaa a^ai, araraai ?'3TTff 1 ^iia 
^Ta*i 'aTCf :— 

(1) ajax's ainaata c^ ^c&i afa ^wa 

aac’ft^a (identical) ai aa ■3tac5i ^c§l tern ai 
«({%faa uiai ^taliaa aca ai 1 ca ataci cBtra 
'siij^a aaa 1 

(2) atta 'saa ewta aaa ^cr.'i ^fa af^ ^caa 
'sfcara 'saa 5»'“^-i aataf%^ (Coincident) ai aa 'staesr 
^fa caars '«i’aT^=ai cata aca—cBtcaa 'saa ( era ) 
a?ta ars atai aaca 1 (fia cBtcaa cf ta c?al fa:^ 
area 1 cawcw faf<3 3 -D fta ^'sfa ai aw w afa 
caft al caat^ «T®t i fa^t'sTai 'sitai ataesja faf'® 
3-D i|fa aai ^a ai Baai ci?ai atca 1 


C^W ®ns*a— 

c^asf f^taca ^sf^aac^nr ata '«iiacaa arew afafB's 1 atwi cfiaa a? ^taara aca-’^tfw, 
ca-'Tca-atTrB <iifei aT'sai ata 1 Sterculiacease alaaTcaa isrtrffslSa ^pra ^ 'Q aN'ta '“(Tatcaa 

Tfstif amrea sTT^rtcai tja 1 'srf'sTt caca f«a fa&Ta ^rai afarTfa aaraa atifea caca caicaa srra 
«it^i caa aa \ ai^resfar saata ata acaa ca^fa^ carertaf^a <iia’s -ata Bta ’ttB ca^fafeta ^r^l c^t&ta 'aaa 
area 1 at'sta facBa f?a c«fat^i «icaa^ ^^f^'sa -^a?. 'eataa ffa apaa aa 1 c^T& catw ^ 

=^=«fa errettB ca^ra atsa -aat '^tB araf? fafafe 1 aafe caaw aaraa 1 iTBcatai 'ataf^a egat. 
a's a^ catca afa*^^ aa an rtt^ta's atr®a 'saca caTwi «ta^.Ta atia 1 fra c^ cfT§ areal ac«a -iia?. 'aiaa 
^ I atafaa’3 cara cat’^aa ata a1^ -aa ^ -e aa ^^ca area 1 

'Sfa r«wca -s^ are^a aia^^ 'aw ^ta, fna'? 's ctr^-caia ate at^twi -iia -sata aa i^a 1 
a^acaa 'saa -aa taarsa acaa facaa 'are? 1 af® ai '©‘m 'aca'al &t§al aa fawa %aata*t 1 ^^aaa 
af^a 'aaai 'area iaa*s ai^cata at at^fcaia ca'cai 'arata c^a, 'aas facaa afaareaa 'saa -a&i fin®a 
aca I at^ta aa v n'C'aa aa caa 1 'aca^ aaa caTaafas 's awa aca falaca atrfa 
i?r&ai aa araeefa 'fat ??a 1 cataT'a caaat's af? 'atatca -sife aiai?^ ^a area? 1 

-ii^ ^ficfa ^aatfa^ a? «Tfra ata caw^ ati^caa mat f?a 1 1872 a^tca it'ya^ai^a aaata 
«jaa -4^ ^f%cfa taaci^a acaa ^nmfa'31 ana ^aararaaca 'aafa^ naa 1 -sana 1889 ^rea? '«aT^ 'tta 
a^'e -fia aiamcaa a-ai ^wa acaa 1 


('aT«rm f^ta, Btai, arsatcfa) 



'»rtT^ i cWkntfsr^ ’tot 

»l^5rT^, GWI, 73 *lt^ orf^, 5pfsT^T^-91 ^<n '®ftC«TlMl ^[01^ I Wf?*! 

^-25-00 i?m, t!^-163 I 'sr'frtGT ’Ptirf^^Tn 's ^ 

I3i5 '8»»(Jt7 ’*m:^ I «rr% ’fW iw f^^Tf^’^'srn 'srtwfs^ wl i 

fsrcf ai^fSc® ’srtwt^^rl wl inrir? i ^vs ’ftir^5 c^'^^*t i tsniTT"! 'spfiTGf 

^c??i '«?pc® ^tc? ^ 1 «it't’?f^ '8 's ^”^z4 f^*if '5fTc«rf5i(l i 

CfC»l?[ 'SiT'SI^ ^tlSCS ’Tt’HKTf^ PlKR^ir^ >1^5? 

i 'sif.Tc? 'sjTwr^id ^1 ^cfcf i c^if 'STI 'Q 

'Q f^T^Tsai TT*^ c^n f^l if'ip ’¥«rt ^Tc? 12 13 « c“!^ ^p’fi ^ »nil ^ 1 5i*r^ 

<ii^' 14 I ^^rsTn 's ^frsT’T sr^n?*( ’iw '^ittsTT^l 5P?(1 i s[T5;n? 

'3 Jl^t»rN?r®fsT?l ^Sfl 18, 19 20 arsf « JT’^ICf >5C9fCT'’^5 '»t1tSTTf5^ 

’T’sC'SRof ^TTlT 'SfTCSTfSsri ^1 ?C7Cf 1 ‘S^ fT® I Csit&T^fS 

«f<rc^?t 'stTtsTTF^l ta 5?r5*nf ’TFST^iT c.if^-\ ^11 ^'S’p'of^T ■ars? cf^T^ C5^1 'Btlc^ i 

■5tc^^ 20 ?rf6® 5lFT^Nf%^ '« 22. 26, 35. 64, 79.98 '»^t« 

22 ^'W'^frfe c^*i Tl 153 <5^1? Cf'«?i1 <5111? i 155—162 8 

sfcira fwT?r c^rT^rt^ crrntc^r i ct's^I ®T^5n c^'s^ft? TiWGt 

.^,^1 20 ’^tir oEi’p f^»(K f^nr^^rc'ra im ffc^ '^it^ ^tcsf i '»r»fnxf 

1500 c<Pll5 ^?r'STtC’Jf iiiFTf’iGsra f<r^?f5 Jitaj '-fl? cif'a?i «iTc*? ^1 ’Tt^=pJiCii ‘n'slii 

etiife 'li.l^c® ^cgf'^ ^?[1 I w{T«c^ ’?!& i c^f-tUt 

’T^w^tc^ 'srmrl 'rflar^r <5'® f |5ift(5 ^<(1 ‘ii’Frai ^?rl 

f'l*!? 'sfTGTf^jfl iftwf ^T5T I 5rT>ft?*i nrk^? %*i^ orTni i 's ^«(l 

sitii '3 f^sr^if »}f?t«f1 I “^f»c?t?r «rrl%^ 

jtTfhi I 22 •[^ f®Tf^^ w^” --si^nfm cfT^qi 

c-r«fl ^wm ■""5'*’ ■“ "™ 

c ^ „ „_ ?csTt«.‘its:n irt^Tsir 1 ^T«tT5‘i v;Vs,zm f^ssTH 

^is«5 w, I ^«tcwtc<n. «it ^ ^ «- 

^•^Ti '*11 c5 I f4^ jfcw ^CT ^oni cF®m c^i®rni ®f9i cst^ii 

'»rT^!:®T ^ vs I c»rc^ «f«fftr?r #fc5i?r vq c-<^ am ?'8fl ^vv« ^T?^ir i 

^PT^faFc^r f^f®a 5HT*i '« cf'Sfi — 


'Sftjeirspfe £[*P#t 

’refill f%®T^ 'sriwl^ffeai af^'sp*! c^®? ^wTc^f 

( ta-23, aT^f ^ §1§, ^^ispT^ 1-700006 ) 22c»t GP3FBtft 
c'ifc^ 28W c^^ATft (1986) c^»rl 2^ wr? ?rTl^ 8^ '«ftC»lT^f6^ 

i 5r^»rc» «f»fi^*tr® '*it»f«*i wiaitt^ii 1 

*rf9?? 


'Qipft 


(?rr^ c<r*TffST i c^sri 
C^rsTlU ?FCit «TC1l‘& (point) <TtTB5 | <i|?r3fil 
TOpp® cwi 5rTf% I ^nr <raf& 

■sfifir 5T?«!rjT?f 55:c^ cjt-^ ?iTf'#l 

I ^1 1‘1'irH C^fSTtSl 'sjTC’fl C»R w Cf'STl 
^s, ^iPT mi Jfnc^ c«r®Tt?r nnt‘&?i 

5rtf^&i ^«Tr*T ^-*^5 ’fCMj ^T’T to cff'Siii 

V —f^sr cif§T^ I 

wwsrrf^ ’p?riJ)l ?ir«T«® 

f?r. (B. Pascal) 'S f'l. 'tT^TsITS (P. Fermat) 

5TsJ’^iI 5<T ^T’rPfTsr ?F?!r5 'S|t ^4 l ’®rCTf?l 
«JC5fel €<^£4? CJT^ if'SlT^I '"Al'g-'S Cf^l Ctf^f f ^f|?| 

'«ITC^ 'St^w ?flTl%{%'« (1564-1642) C4 sjtnT^I 

CB%1 TOf^ST ! ‘^«f<[4l’-(.4 C>i^ 41 VTnl (.?f^, '®Rf4 

^^11 c^wi ^T5« '5rt^f44 c^sTTiBc^f 

ia5i4'5ti4 TiT® 4t#?r Ji'sT’iiil 4cif ^rf^r i 

‘^TSt^iTt’ JTf’fl ®T^ 4‘C?rc^5Tr^ 

C^^rl (.’f^TT? «f£®K4^ 

WP141 ^51 CnJTl <^4^11 ^C® «rT^C*Tl I 

C’Hl CWl ^r;^'8 C^15T I f4f f4^44tS4 Ctfif C?'8?rl 
^ I 'c*i®tsT f¥!8 ‘JT'®T44f-C5^ NTntir ^ rC'if I ^T’Cmn 
f4§fel 4ST1 «rt^ I M?[1 TT^ C4T4 la’F C4^ x nCf'tT 

C*T£«T fef®r4 I ®tsr CSf'TO ’T'^?41 

^ X ,^TO 

CirrB TO*& ^TJTT'® ^Tr?t 
cgftT^ JI^T44Tif ^**1 I la^l »l^ 'eifC^ I 

C'l^fTV C4t4 FT'^ft ^*TC^ 41, ®T^CSlt 4NB1 1 

C4T4ft^ ^ITB? C4, Wf«l4tlB ( P(x) ) 

^tr4'8 ^(Csr?! ^4 41 «aC4>-4 C4f% ^C® 4n4 41 I P(x)-0 
41X4 CBp®T4 4»t44l C4? cSl4? Pis)= 1 4lX4 C4 fafTO^ 
- laBi C4»j cwt4 firc4 ^sfl 4t4 I ia«jii '®H<4 41:4 
5[ffr f?p4l •I'^IB 4T41 44 I ^T4 TO? C4*1H f41f4 ^41 
4*1 1 C444 ^TC44 C^fra TOCW I ®TC44 ’SsfcBl 

fTO! ia45 4^4 «fTntf1 ^ 1:4 CF41 4t4 41 I ®t4*r4 £4*114 
<41X51 ®T4’®^ ^*1 4C4 ClitB C4'84l ?4 41 »lTf»f ^4l 
44 I "im 44lT4'e f*144 'SflC^ I 'tW ®t4 1415144 

4X41 ®m ^4T4 444 C4 C4t4 '®T4 'ft'a4T4 4«1441 44t4 


<r1X^ I csisira CWrtB'e <sit?rt%4 44 l C444 faiSr, cat 
^®Ilf4 I 

1^4 C44t4 f444T??4tfl 5T44X44 4:TC'® XT4fB 
4T'84l ^fF® I <aX4f4TX4 'siT4>^ ‘*IT4^’ 44 4l I 

®? C4Bt^ 441 44 1 TO 4f? 4?!^ 4TC® btulB 
cS^it 'sitX^, ®£4 ^4fX® 4X4 C4 »lT¥;X*r ‘5f'»C4T®T '®(1Cf I 
‘C^’-C®® ^<4141:44 f4f4’ C4 C45T4 5T4 >S?£44 ^1X® 

4T'e4T4 4^1441 4414 41X4 I 'stgiffC^ ‘29’ £4*414 

K(.^ TO bias <41*11 ?4, 4T£® £4 C^l4 ta4®£44 4l£® 
4444 ^4? 4C«4 ®14 <*11X4 I ®1^ ‘29’ £4414 

44 »tl¥,5T 4541 ^:4 I 414144®: <« 4J14 f?£4 *^41 

£441 44 I <a44 £44f4 'a44 4^; TO £5f<94l 44 

4lC® £4 £414 (a45^44 £^®14 4*^1441 <^4 <t>4 41I 
(?144 f5p»I^ £4414 <a45fB ‘O^ITO’ 4T®414 >1'S1441 A-- 
•3077, £44 ^4 , ®t4 ^44 f44 41 match s?:a4l4 

era C®1 -sflC?^ I 

^C51 41 4141 £441'8 4'ST44T4 £441 I Pf'S IPlX^ 
la^Bl 4>41 4£4 4lf4 I la^Bl <4441X44 4*41 I C4l4 ^1 
£441 ®14 >1'§1441 <511151 4®iB 

'?^b1'5'^ 41 ■■f4t4 «4lfB 4141 5.4 I 4>/£44; <651 
^4 i^41J;f4 I £4^ 4^®r4X®4 4141 £'4C4 4144-1 £44 
f®4 4rf a 4*t^ £4-44 ^'41^1%^ b4X% I <a^'T? 4'4'i TO 
£5r4 f 9Tgf4Bl'« '4£44 f?X44 ia4?. <5!?b1 Crf&4 I 

®1% £41»1 ^ ipl^f44 4*s4Jl 4t?X^ I 4l4‘l *^^4 4114 
<stl4’1^4 ia<;?. 4t®^45»'a i 

4'8r<4l4 <5i5fBl ■aiC44 ^41£44l4 4lf44>C4 ^iPbr'ilU^? 1 
^14*1 ft I £441 '5(1C^ 4lC® £4 £44C^ £4 f®f®C4^ I 
uq*i4 4ft £441 ?4 £4 ei444l4 4®&1^ ft£4 £44X4 4ft 
^1C4 ®X4 <3514 f494 Bl^1 ftC4 4C44 4T'sri £44X4, £4444 
£<STO! <5-1^ 4X4 £?»n £4X^ £4 <44* 444 4X4 £4^ £4X4141® 
ft®t4t <44'. ®14 41® ^X4 ®® Bl4l 4® f4£4 £4 *<14'® 
4>X4ft4 ! 45X4 <4^ £441 ^X^' £4Xf I ai44 <444 4J4'?1 

5?4 41X® f4l £441 4141 4f4Fl44l 4X44, £4 
f4«f1'*3X44 ^Ilf4t4l’4 4lf^ £4X45 vffiCT[4*T 44^1X44 
4^141 4^<« ®T41 41® £4X43?’ 5IFX44 I 

lil-fjB 4BlftX® ( 44*^lf1 ) 4ft N 4"4I-1' iBl^b' 
( 4X44 '4*s«l 420 ’JSl^ C'til'l ) 


• 46ui4'‘, 44X4$ CHI'S, Ht44t®1-700 002 





fecJRT <8 ^ 

cw* 


«rr*iTm cifw ^iT*N«rJl ^rcw ^rrm Frf^ift'e 
<sfv« ^r?pwtT^ ^ cninir^ i rt^ »n.<sr:^ ^iT*ftR <siTir 
^f's^f^'aUr ’T'^^iT ?CBg I 
'STt^ <rrs^c^75 Derr'S wr? ewci i 

*friF Tf® '«Tf*T4nf ’•ttC'HS 6rr%1 

trf^acf i 

c5fT=r B«rcf m— 

I !^^5rr>rr?r*ri:'«f 'ajrit^ ’Sfc^T^i 

^f^W\ ^rifl ^‘V'Tfift^ ^«>3TTf?'® ^5 C5^1 I 

c*frsi$ «cwrnr art'® fwf^cJT-if ^c@»f «p?ii 
^T 7 I armt^M 'Ss'Ciic^^ u5’^5T 
«(T5f^c5n ^msi, c?ti-*ft»R l«JTf*rc« ^rcirtr^T^ 
i ’5TC'® f®si, ?»f, »)T!.ir*r^ c^fnTJT's fac^T 
'srr^ ^ ifw ikf^ c*nr^s ^#»Tr«rrs('6 i 
'5!T*tTc’f^i c?c»5 c^’TSf «rTt¥J^ nft¥Tr«i9 ^e'®T'< 

'Sf®T^ '*¥f?I'8 ■'IT? ifJial I ’rrc?j?t 

^T<'s JT’raH I ^C¥J?i 'snetc’T »ilflf^ 

« =«(Jt^ !^¥ I "iflf ■Sfiw, 

( ^19 nor^ ) 

«jtr4- CJ) c^H (ii^iBr® ai«c*( nT's^jT^ 

N'C5¥ wl ¥¥ c¥ 

N 

«t« *(9r ^T’li I sT^flc^ 5T?«fJtt5? 

c;R'Qii1 TTT® jft.^lTfec« 

isrsi’? '“Ti^ ^«r<nn ‘Tfc^ i 

CiRT&t^fS '®Ti:^ (random) I 

*rri^c4 'ii’p^i c¥«'5i c¥C5 ^ttw 1 ^fta i5f^ 
w c?c’«r Til'S ’fs'fi'riSa 'Si¥«fiT c^^ 0 c«rr^ 

9-^i)?( c^"l '*1TC’F C¥il ^“¥n:??l 

C^fij ny -sitCJ] I ’qfif'Q U1?[4¥ "?a5 Cirsin '3{?fTf^^ I 

'S‘1 tU’i *11 ’itf t»iw ’lt¥ I >l*»iri 

I W «fT»t?l?l W M¥< 

fim 'Bl^^tft feT¥6 C¥T^ 'STtb 

»i-eT¥iri jcJT^ 4r I ¥«n >iw c<re«r^ ^tSc¥, «{T9 

N 

jwmi ^jrann f%nf f%f «mr®« •rtf i 

"^W-lZ f¥fW ¥f«1‘»t»l->00003 


C¥t*r -Bf^CilTCI 'ai«f5l1 fintMa 
tffmsR I 

'»rTsnrl afifsi, f^si C¥«! 'a|T?t*I 1 t£l^ 

TffJ -^1^ C¥TntC'$ '« C?[T?f-2ff^mt| fh 

^«r® I 

^^T¥f5l—'5fT*Ri1 3TT«<t5'I^‘ IT^T '8 

(c¥% '6 cnfsti^r^) f^^tV '5it^^ 5(¥'i '^f? I 

^■*lTil ^<1% C'TT^j|®i'T''® 

'arrsiTtwif «*fTii '«trc®it5i i Tst^i 

<2IT5 12% ( 7 >SJT*l CSfll^il »ltc^ I fs^^ C4irl6-l 

^T¥t<! ’^t¥r <ii'4f5 c^hIBm i 

lii^ carftScif '®inf¥z:iil 'sittTi'®' i*) rt'j? i 

%si nTi^T‘l 11% (6 iiT^ } I 

>T^^nT6T vJi<[*N 135 ¥JTi^ 'sijTf^'S 

) 'JSJTCS? I %S( 4TrtT^T^t?C&‘5 

’if^Rt'l l'% c O'S SIT^I ) t35N 51<IC‘15 nf5>(M 

1-5% I fr5i«r5 «(TC4 4ir^^5rir, 411451 >i, 

ofrl¥'«'?T51 

fs&Tf^ C f®t¥ <siU aril's cg(i5t®r^l5 
^S4C5TnJ 51C4 I C¥?'’l^tC'<i ^ft51 

(Fat Soluble) T»&tf*iM c^^si, fs^lfl^il A, D, E ^ K 
t«l5? WW i?T4l (Water soluble) f^i»lfs(*t omi[, 
xfmf^il (Thiamine), ^TtC^TCS'f^il (Riboflavin*, 
’fjTiic^t«ff^4 (Pantothenic) 'siltf^®, fil5Tf>i*[, 
(Niacin), C4tf^4 (Folic Acid) <35 f'S^f'lil 

Bi, CfTss <51X4 1 *m5{C55 ^jl^iftOCir i3Jr5 

'snsr® 4T¥T4T 4X5 I 5X'5l ^l644 ^*1141^ f^C45 

411*1(5 ’pri (Caloric value) C4 ^sfiltff 441 tW 
41X415 4151*1 44 4I1»rf5 '45® C4f4 ^HfJ 

514*1 45r5 ^4, 'tfC¥5 C4Xai f%4 ^4lB '41?'^ '4141^ I 

1%?rtf^ f«*I—45lt 4114 41^, 41?3T, f®4 ^^lf¥ 
'silf45 4151 I '6lt f®4C4 f45lf45 4l¥I 4»fC^ 
<siC4C45‘i( '41414 1 l’®X45 4t:«f '41145 44l$ 

i£14;r5tX4 f4X4 C4C^. 'f45lf45 1%4’ 5S1X*f C44 *t4l4T5 
41454115’ 45C45 '®l4'e4 f4f44 C4l4l5 1 '9% <341 

(41*45 4C5 Cf4l 414 (^4X4 f45Ti44 '414J1 C¥'95l 
44^1 ^[%44'3 1 
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^T^r, ^1 c^ ntft?[ c«{c?F^ i 

c*»rt5i[i? ?r f®5i Tfe&i ^11 iii>i^ 1%c’? 

ejtl'T? C^T^f eftl’iP Jl1 I Sp^?f Ctr^'SJ^SR 

lil^eRFT^ 5(JT ^?IC«r?r (il^ f®’? ^?IT? I 

‘^n’ I csiT^j'Sf 's wm c^ fsH 

'®Tc^ i i^v ‘fiif^’ 1 fvij^^ f®vi c«(r^^ 
^T56l I 

«(t% effort'®)■^'flf^ iJJI 
Rnff's 

^1 'SITS^I^ C^T«[T5 ? 'S.'i ’iTCil ^TCW^ 

'siTnf^ w<, ^^iin f^st w^'s ’it^i 

'4^1 I »'B[tvjt^^ltt^ ifl-«f3Cil!I '5?f5 C»IT*(IC^'&, 

(m% i 

^ 'nt^«f1 (Misconception) S '^rt^t^ 
f^jrTC'< fen njnjacn ^C4 C?f ?i^n fefe-fecneng 
■4«n nc^nn i '®in>5j nnc'n- ensnn c^rn cf’fTc^ 
’^Ktrn ■'tr<n nen nl i fei c«TTi:n>?f nT^inl—c?% 
f!?n c’lt'iiSn feenn cea cnfei i •ii naenn 
n'^tnin nitnjl i nt<?fe4' ^z'w, 

(,<it«ii5 n f F-nt I '*fTa'i ent^ftfen 

^sTtafer* fefenJ '3tfe'<fl 

'sisnfe't ^nnnwl i '^tisr^’l 

(.nM^n tsena "^'Ern's enfe i '*1^ Tfnj^*Tj enfe 

?.'snTn I fecna 'S'srn 3o mn ; 

c<tT*ii5 a fen mu 45 mu esft^ 60 -aTn M^'\v i 

nan’iftcfi fnnfn« fen nT'eni ^stn nn- ^nr-fn 


'srfi)Tc?n yq^&i ntam a(6f®T'® i n« 5f?in cifcn's 
5rn ni^c's't ft's '& nn^ewa fen nfenfe nifiKiJ 
c^tn nTnjnTn^psi s(T'<fTn cn^ i 

feenn cn'iJTfn n'S cfcn 'Bicnc^ ferna '©nT'®*! fnvT?f 
^can 1 c*(Tnra f^c^a ^ '^Tcsa ^’ra i 
ennn, cafe^ '®lfe5=lJT'0 ca® (Rhode Island Red) 

aTnlnl area 's c??tafe& (White 

Leghorn) ^a->ft ^ftir'l atisa fen c?a i 

n^TB ^4:{tr area fecna (Yolk) nTfe 

fe&rfn-i-A cafe afc4 i t^a^n a^’caja® c^ftn fa®rn 
fefe^ nfe cn'^ I ^[anla '’nr^ten ^itcatfScna Carotene- 
cgvfa^Ta feSrfnn ) ntaiTa 'ij’ta fecn fe^fnn-A-iiia 
nfanT'l fn^a aca t f"g;!:n n'® cafe afen fefeji 

'^jTc^Tfe^ (Xanthophyll) ntca', t^cna n’t ns^ ■nTB 
?a I 5!ta> »ia( fe/Mn’ (Xanthos)-«9a 'si^ ^igif i 
^Tc^TF^c^na c^tn <^[l&a>a cn^ i vtib 

area fen cafe <a!^a, lijnn ntaTI i 

aN fentca fenaan ^ftaV ^rfacafe^s i 

fen, atata '^ar ^a cafe ^'stc^a «icaTwn ^a ni arer 
atal fecna ensnn fef a^cn m i '®-ca atata 

®i>fea ^'aa '«itnTora ®ffa^tca>a nna fir«a asca i 
fn^ fecn, fecna -nwcba c5ia a^n nnca nfa^ala ^a i 
74^ nacn-efe?: r'®n “i-aaa! iS4-*i’ ’ifanTa ^a i 

^anfetn »iitri'®|i-T4t^i aca fexna nt’iTn aar® 
'aracsT ^tnai 'B.cna aan “iTflfaa caca 3S[fei 

enc's ntfa I 


'BUcann 

« feci^n 'afka«ic4 ^nn caca s[^ afe^ i 
,* >i 4 ti tgafa a*!rat^ aa’n cal a 44*i i 

* 'lal, t^n-aa ‘j araca*l ^fn=i caica .aM i 4a-n i 

* nt'3 's ^nen c®wT«t cf^aia faa’C'% ^ta sfirn's n^n 4a’»T i 

* nTnran nrsjena near fa®tn m'nfea'si nre i 


a^nfea 




^*1 ^1 Pollution ^rnt# f%I f’f -sn^ ircifj ^ iT«fi-«f»(Tm^ ^ artr 

»mT? C5tti ^«ni 30'x30'=9oo «4»iW9 ?rTl5fl ^«fr*t%t^ 

'»iT>ral I ’$Tt '»fm ?(^«n:5fT:«f f^psi m carc^f «!«(w» i 

I c5ll Fc»n:? JTprni*! ^ 

nfilwi 5p?im^i I 

n^T^rt ^c'5 CH'SH ^croi f^f®i «f4« i ^ ?[Cic? i at^^r'a; 

»it«a aj’p^ I Ntww:?? i ?(iT«^ 

^rr*T^ ?:K?[ ^■^wTncn?! ^rT»(iot ^’ttcstn Ft^rttiiT^ ^ c^fSj c^ ^ 


«ft’r?'5K’P 'SR:5?irNW ctcb *ftwi 

f^'STw nfiir«»i^ '®T?i*iT’n 
mai ’rW’«[i ^rs cji '«{ti*TT5;il i 

«Tf?rC^fir '5T?’IT*II ^"WUl c^caj ’ff^?Fft!p 

^t’l ^C9 c?tir$ *TTft I 

1. «ir=HC^»T.^*Ji'srsi « t«l1^«i 

JiTc»lT^JTU»^ ^5(«8T W’P fir "^isi CO, 

ont^'i ^ ’m JT^ra 

'®{«j 'ssf^csfif'e 1 ^^*fK 0,-41 

JiTit® ^ ^ ’?>R^T^ *>ffimcJii m I 

'*111 iTf^ ^’S' vn '^■rsrc'f t fifJTTi ^ci c*r<rl f^rcici 
Cl 45ft5 50 'awwi •5'^ «(f« l«.5Tl <mi 4ii &c^i 
it's O, It^l'SCPf CIT’T '<m I 

2. ?ii^ii^w?r ^wtan NS «iiitei fiiia«i 

<Tr®i cic^ «(^ nfiiw iT^Ki 

f^n« W ^ I 4t 4^flClF cw 

mji'ac'ni '8rr0^tc’» iTf^ci 'st^fiTam^ 

'*t’iiffw CNsiis? cn 'a ^ l&TCNs Jrr^rriT I 

3. ^fiwir 

4^TN?1 Itfel ^^1N51 *lf«i ^ir® 415. IJTI^ 

Itci 'ffwi «T1 ^ic®'8 5^Tf«f jiwi ®1T1 I 

itici»i-fi«it5^1c>fi9 ir® i«.Ji^( «ti 6000 «ci 
itl& ii(car n iflra ^ i[ti isw ircsg i iftn «r55 im 
iww wn jfTii <2fT? 5^5 «i ijrii c*{acf I 4^ 
<f^r^ citi im 4iart4 ^*rti w utm fi*- 

Cim*! l C5R11 C?11 f«reK:i Cl, 4^15 ItKtfif ^siTlitlRl 
• 4ti. Cl. i?i, w^ ^ D/326,4t|. 4t».«. 


ITU llT*fl 11X1 iT^Tl flWH'l 1S1 Jt-®! ill J 
Cl'l»niT3l ClTl C^t@ '=l^c*ll CfCai^ 551 1®! I 
CW l?r^155Ti i«fTt 1(11 itl I CMDA'41 
,“1® ®C11 l^JTl ICl NEERI (National Environ 
mental Engineering Research Institute) lilil 
sT’l'I IClX^-ii Cl fifTl 1350 kmC55l 

5(fl55 l»nT55l '6 50^(51 »|l(tll ITnsTC’T 4CJf ®11 
I 4^ fi^ nftlTI ?fl® <1?TC<1 ^z^■^ 

560 fewi 5(:®1 isTJriT^ lf*f 1 n Solid Particulate, 
450 fecara 1C551 i-pJif-i(cit'af®T^, 123 kill ic^si 
'5T? 'si^T^®, 102 1C551 !(T^C®t-'<ff^si 

4^*s 70 §xqi irsi i^T^i:t^WC■•^l 'SflSt^'S I 

4^ 560 §r*n? >ic55i 'sT^iTH i«ri cici stf'sfifii istTi 
370 kaia ic^i 'sTiarrif in cici 4?^«i5tii 

^C1 I pi itl Cl, 4^ fl^t®T nfitlT-l 'STllTil 

ciTsf tki'^ wT'i? if^ci fini 111 3f®i I 
4^ ®TllTl ^T®’ <Wf ^TFTciTl ^nTi 

^ iJT’Ti' i[TR iwT*!*! in I ciii ill cfn fncac^ 
Cl, ’IT'51 THsTl cixi <2|5'Q *TfiiTC*l pTn1% 

15.3(1 ®ti ^Tk® ITIT® ITCI1 cin 1*111^551 

fiifiutiai 4®is iitn cin c?n iti ci 'siisf, 
Cf HT®, l6, 'srn 4r?f® 91tl NSIWI ■1T'5T1 ^*T1 « fiicw 
ficn fid i2(gi ifiiT^«i pnrfi 'Q fif®i lien 
58151111 ^n 15.3(1: ^ci iT®Tic® icife ^ci 

iTc® (’m%-i) I 4%t®i sr^cii 4^ i2(^T>n 

Cl fTQCia '»ra(iar 'sf^sr cic^ ciianc*T '«(it®® ^?iTtir*(^ 
*fTc^ *111x5(1 nfiit ‘1 ’«rxiiiT\W ®i i 

c?t«( 

^»Tl*TllTsn, ITIITH 'STff’® 1»T l^pxil 



423 


’851 ^I’m ff^Ti 


1 'siTffiE's "ir«[« '»itsrrc«r?i 

^^JP31 ^B r tyc4 C5*rf^ 

'sTt’^ C4C'5 B(?n:f I ^Tf^r '®i’^ csrfw:^ 

f?jrr#-u95 ’TT'eif^ jrft’^Trr cf«rl c^, ’rr!?m 

^ ^TtaR»r 10’5%, 

10% « 9'5% I ’f’f ^i(Hf ^f^'a 

«i'®)'S? I. 

^ ^ »i^ “I’ff ^'r?r >iT3il c^ 

5r»n:5 ^ corr^ ^fFtir '«r3'®^r ^ 

sfTt’f’f ^■s?C?lT’^'l I cif^ f^fC5z:w c?, 

5fT5 I2fg9 (5-10 dB) »t^ 

nrw 1 ■2r>TC9f m wnc'nt 

’^f^srtl 2^'-. cif'8?1 l^5T I 

Rc«i5T®t?i 5it^ ^T’sn '5-‘flc?r 

‘T'f nfiisrT‘1 ^T*i:»i ^sjTH 

’TTc? I ^fT^’tW^T stuTixu's ^■5^<rT'i*t 

^t^«rT5ftif 's(lx“i«^tr“r?r '»i^i:?r^r ^msi «n:i(?Ft*c»( 

'S(TC5{T&i(i co{Z^ "^g u^j, 's^jrra! 

'si-nqiii *Tf^c^c»i’j 

siTail ntfii t ^ i3 aiJiC9f <ii^<*n 

5fc^ ?jTTt >£fC7ts7^ c^r, 

srw ^’srorf’T'r^ ^ fj('«?rrErt9fj 

I 'S't^ 'SJT«F 5r5^Tft-C^JRl?FTff 5?^ Tvtl 

isfnc? -iirJiT^ 1 ^(P ^- 

Cjftn'l I ^■^^iTncn? 'sfTtn 

3TW45 fT«fr® c^, 5^Tn*l ^?JC®T^ 

=n* '»rrsOT<r?[ fsfc^ 


^4 1 iO ^tsT <3^ fJfWW CTf'^ 

C?tt I 


5414%—1 


fCf4 4r4 

4T314 '644 f4X:^ 
i(f44‘n4 41441*1 
gm/cm* 

41'®14 f4C54 
^144*414 4l44l‘l 
gm/cm* 

'44^ 

6-5 

3*4 

4^ 

62 

30 

'414 

34 

3-3 

‘^ 435*51 

28 

re 

C?4f1?P 

2-2 

0-9 

^f’lfSlW 

ri 

0'4 

* 

*5f4fr f% 415 4H5C44 «?4r”- 

-'514414144 ?14 1 ] 


54T4%—2 


411:^4 414 

*l4f C»ll4r‘f4 4ft4T*l 
(dB) 

f44 

10 

471^^41 ( f^l^ 4ft^ ) 

10 

ifT4C44 41^ 

8 

4tg[4l?14 41W 

8 

414 41F 

9 

'414 4lW 

9 

CS^if 9fl5 

9 

[ »?as S inc?*l tC5, '441^, 

’82] 


=ntcJtC®r=T ’TtC?!? 7^ 

f4’4fwr5R44 f4^=?t5fT 'siK’f ^T'sYST Ff^ ^ *1^141*1 fWtT4 

4T^ 4T4 ^ J FfIScs 4T»fr4ft4J >Tt4 ^I4irtl44 'ai^4T«f^ «ltW '«4t4 ^TWl 'SWT^I I 

4t*v*n cvrcfa «»rrw «t«fTi? ¥>r9T Frc44 '«rtc’f ^r$ b$f4 Jt^nt ?T*t «rri5t'$ 

f5rftc4 ^^1 TWtJTl ^rsi I '«rr«? «ft4 f^wf^ft^rt «i4*r^T4 ^rNioi «rt^ c^rr^r^ c?, 

OTO^ 41 f%4 srr^ 9rti 4tttwTf4?T4 4T44 4it4c&{wr4 4rm*i «tff^ C4rsf 4Tt^w5r *r^-si?r spnr wfiRr 
?fiii ^ 1 4T4iTf44 4Tr44 ’TMTnrf'i ^rt's’tf ?rti nfk? 5TipmT4 4141514 414 4T4T4f44 
41444 '4f^4ft44 '»ft=[4t*N4«l 4*1414 '4141 5fW4 I [ '4lWi:44 f4«T^r, 4n»ninr"l ] 







'sfrOTTBJft? 'stj^inf f«i5 ’ft^^ 

^’{iC'fir ^TC?? ii|5?§1 i5^*s ^'&tr?[^t. ^'!511| 

^?il c»i^tx^ 11 ^ic^srlSs i{T*J i 

?''&Tfl5PTc*r? 3T"^^ ^ST 

'=rf«7T8f!‘T c^T’ftC’rr^ ^«Ti? I r-iq ^t^fl 

c5iT5rfr’?TM’ TitnJ? ?si ^c*r t 

(j)'? ^^tSc^F ^t5 Rc»i^ «tr*T ^t^tapTt’FTsf 

'»IfTst1%^TTr5'8 ^®T1 I <ilfc-C!(>' eift^ ^{5 'Sf!t«l ®T«f ^^1 
ijnrc? I ^ >lT#t5 (MaBter)^'5!^?[|5 

(Remote) I *ilfT^1 ‘dt ’(af 5f«f1 ASIC'S c^ 



(Master) 'jQ’fv f^CSTf^ (Remote)—il^ %X 


’nf^ ^«ri 

^ 1 CW C»R^ '8'StD (Over) 

jfsrc^ lilt’s >rt«? c^ ^i5[?i ^:.«if5 

<*(1^1^ a\ Push—to talk ’It^capl- 

C¥T:( C<1t5T (Pole) ^fetC^F =?« C?W I 

’FM ’fC’^ cjf^ ^ii% wc'® nrr’T i 

m\ f?jciiiTfe lii't 5.i& 'siv*! fsJliS 

3Tt.C^t5f I 

’^Sl'p.C«rg '®Ttn’Fl fs(C5 «q^t 5Ttf%§ 

Cff'STfl 1?e1 I 

-Remote . 




1 

irrf^^t 


Bj, Bj 

c, 

C|, C*, C4 

C, 

LSj, LS* 

Ri 

Battery 6 V 

100 uf 6V 

10 u£ 6V 

100 uf 3V 
Loudspeakers 8 Q 
1 M, i w 

Rt 

R» 

R, 

Si 

100 K. J w 

18 K. i w 

22 £t, 7 w 

Three pole puse-to 
talE Switch 

R«, R« 

10 K. i w 

s. 

On/Off Switch 

Ri 

330 K, i w 

Tr, 

Output transformer 

R* 

100 K log 


6 V 

Re 

3-3 K,-l w 

Ti.T,. T, 

BC 108 or BC 148 


* 64, t^lTt*t TTPttsfl CnJt, ▼f'iliSKsl-TClOOl^ 







^5roi9l c^ JTSt^ 4(t%c»nj f^TF^'T C^ C^si^— 

afJTsrn C^»rfj{ '?5f®T’l'8 Jfv^ «l^T9 

<3f%ftc'® f^i 51? 1 ^5t:?, ^»F?cir? '5t?c« 
?»rtn c? aT^? ?f?Si CFH?? 5ir?cii c^jt 'Sd 

’5T?1 ^ ^rr« I *^F1, ?It« C®1 ^'5F? f5(«6?^ I f^l 
?rT« ^W'6 ’jf«[fti'5 '«iT?'8 ?3Fr?? ^^5?«rr^ 

'arlTf I 'BtT»6^ CFirt^n, 'SJ^® ®tCf? 

F*n I 'SHU'S 'Sf^t^-'^ai-NSlf? 3I18T;F af®*TT?{5T 
?&«1 —'SCf? I ^Sr^TtftC?? '^8'® 'Q 

af^*rr®r5F af^i ^siuf^ ?t?i cf?i 5n caot's 

• # 

5^w? ^fT'^T? c»j 

'srtZf '31 CTW -?T? I 

^®F?rr??r ttvwi cf's?i »rii? «fi^tr? 

—c^ f?r»i? ??t'ra a?'5-af^8t? ?»n frc? ^5c??i, 
f^ c^'t^ Cart’S «?p ^c? 'srn^ial ill ^'Sti 

^rti »rr*r;T-«Tt*T5i ^c? sm 3ti^^ ?i 

‘c*(r?^T5T C5F?t?’ (Parental Care) i uq^ 

af^nt’TCiRr ^nsf® cir«ri ?t? ^'sfidt? 

?c?j I c? 5f? ^'SFc?? ?i:& c^r^Ttii 

<s?f «Rn:«nt ^5?^. 'srsf^c^r^? cwus ^tc?JF ^^c'ra '«i't®i 
■^ mii c??i ?T? I 

a?t? f^c?^ ?»n I 'f?if®c'3 

^'SFinn ?Tin fiif^y Ji'^T^i af®*ft«^5i? 

^nc?t^ ®rr?»ii cf c«r 1 

^tFfl ^t5l1—ajTfwcsni C¥?T? 

irm ?7n«?n ?Tnt ’tfli:! c?tt ^ 

?st? I «fc^? ^-’rr»[§i ^iTt fft?^ ?nnf onr c??n»f? 
?’s I '8T?n? *n:^ ?H? fiif^ i 

iicfe ?|sFi c?i?rrc5il Fw af^’Ttnii i 

c^*rTflr5 ^T'W-arT’TiTii? inTmm^TJT 

f^ar^ ?jti«?i f®? »tTuF ^T? 5?rrsr5intsR ?it? 
<5^n(Sr cswi *nx® '>rf^‘i 

*rr?i I 

*lt«1 ffC^ 'sitF«lf?5?T? W1 

5ijt« ¥ttwiF*i^»n ^*fm%?i^iT ntci? *fi^i 

^ #1 >?*?? srmti^ m 3ft? 1 ve?i ?T?«wri 

fc^ cif? 'Sitf? a?5R-*nif?:? <iisF w=r^ ^liTJsri 


’ffl^ ffft? I •fpst^ c^'st? ?ii3f <s[t? c^r^tsfi 
c¥ff*T «f*n wTwr? »itf wr? i 

®rsT«tt»r( f*fnr^i—&t^&c5i?i ^ftti? cftfe 
cwt^ ®t®i’i't*Tl fr? fafn etc? c^c^t i 'srr? c*!?tC5[t 
?tc^ finit<wr f®? 'SIT? ?T5Ft?i I 

iilC®1 C?ST ^frl tf?T? ?'?1 I asFtf® ®TI 'Sf'f®! 

?'?H? ^Tft’C? 'SITE'S 'SfCiT?' N9?1 '5fTf?tFt? 3ft? 

C^CSfCl I 

cfc?? ^*fr?'3Tc«f^ ??.i ifc? c«rtc?f%?i, 

fl?lTC«? f^fd? ^S^c?? Ft?'5T&: t5C?^ %¥ 

f? '»IW ?f«I? V'3 a?T?*t1 I c??TCH^ «rfc^ fi{f?«: f^tstsfl 

'SIT? ’ft? ?jr«TrF ?1 ?«^«| ill ®T?1 ^Ttlf? c?t® 

1 ciitc§T$3rt f5f5Tfif?rc?'e f?« < 5 ^ 
c??1 ?T? I 

'»rfCiff??T?. ^T^fl i5?f3lt^T? ( f) fnt^? 

a^?il sf^T® il??, 'SfT? "^CS?? ?® 

^f^5f fC? ?T? I iiic»ni <5?Kt??Ts fk% 5|R ?T? ill ! 

f®?oc5n jpic? ^ m ii?? fSft^ i 

ar®j?r §1 (j? c?? cfTi c?tI w®? ?t?i 1 'sir? 

3r?^&1 <51 ^5f Ijt?1 3IT? V\f\ ffCTl I 

'SIT?'® iivf? I ?i^t?Ti#r??i m^^fii ?TsnF 
^® 5 c?? ’^ipc??! ®Tc?? ?r?<itfT? c®®c? ??? 5 fc? fiif??p 
f®?'9c»n I ?&irf&i «?? 5r?=T ?t?? a?!T® 
f?wt^l firtsp 1 ?f?'a <*i ?)TnTC? f?^T^® 

®?T 'Wfi(1 I 'biT? ii|? •<?t?? ^®F? t^HTtlTf^ 
ajSciiTJil f«p« '* 1 ® ?fTt*mT? ?c?j cit^ 1 \ 6 ?i ^3f§i 

^'0*fr arPFC? ®T? 'Bi'si^t? f®?«tsiTC5f '5rt5fc»T ?Tc?— 
?®*^'t ■ ill c?t?TV ?T®51 I ?TTC^t?'T?T*T 

?TTfCSlST»l '=IT?T? ^51T“IC? f®? '*fT'5T? «f?, FT??Tt?? 
^5TC^ c<1§t?? «T1 5C&1 'siTCiTTf®® ^C? C®TC»l I 
^WS! —f®il«CiTl ?TC® 'Uf^t? 'srT^ if! ?C? nt® 

"siT? C3!^ 5ft? 3ft? »i35i? i|i^e lai^Tciil 1 c*Tf^T®lT^&T^- 
»rT»r, &t^ 5? ^^3r? 'shtt? 'srf? ai*«f5f^ 

tm Jii cac*T F«Tt?^ ill I ®T^ ®T?i w5iT*;c?? ?T? 'few 
?T? 5?C? ®T?T? ^fVc?^f?C? CJTTfilWT? CWTiil 

’fTCF? *fT®T? ®*Tf? f®? *fTC® I ^' 8 F? C??? 

nT^t^CilT¥T^*lT»l 'siTTf? C2?T®fW^ ilfl? ?t?T f^^T’TDS? 


* 156. ?^3m. Him??, 24.*f??«ii {) 
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^ilx^ I Bill 'S y I 

nc^r fjr<TCfii^?r ?ji 

'^f<»w f^c? »itf% I 

C5i cm 5¥«rl i '=iTr»rt6^ 

^ fiOT I 3rttfr?r«rs; 

c?^i Trt, ^— 

'«C«tr«1%»tTtf^ COvoviviparity) S 
^«tl%5ji c3T«rt^ c»(r^^ 

nT'sTffJi ^CH 1 (metamorphosis) 

»(T’T^ sftfsfk? c»j? I w 

irtifs? »rf® »t'<5t?ife fjii:t«iJj ?nf 
^iT®tfF?rl ^ I W 

mi c^cTs ntr?f--far«Jf^fW>T «rr^ 

'5'49l7t<)<| sit*? I 

(Viviparity)—(iic^ 

( W?[t^r5 ) f^«Wl 5I?’?Tfn'$ ^ I ?jT$Tf% 

^ 1 ip&i 

'^^'5 'Ttn I m«Tl% 

’Ttciinr ^Tcw (nit’rmtn itc’v fSirw c^tm? 
() ’iTw*! I lat cwsfiiiSc^ W1 csr® nm 


138'5ir ’rt, 111-12^ ’P.tfn 

‘^NKH 'sirfy I mitlrn 

(•n«ffe f4!i •rftt<a '®!t?t4- 

aiftiii fi?ci m’p I ^t»fB 

'®it3n's *it*ff^^c*it^fi 1 * 

^TtsTfRlT c»tPi <an 
mif mr mi'® *rti:f i '^n ®1 
c'a^taj ta^ ^it«.5r«TJ -^f® « 

'siTt’f ^ V 'sit^'SFl '9 #1m? 

®«fi ’f’ls *^iT«r«rr$? 'sitf^ i ®t«^ 

^ f?rl%fl mi a atfapTi ^f?r? 

5[tsil ^Tci" '8 MTatafstB it«l— 

m n:»r cHwtf®? I m 'STt^m 

'8 i:?t?rT®wa i us^ ^t5?r urifj 
irm? cBfii^ni '®?p^ i 

htrf^JF 'err?f®iF 1% 

lacia •?T'1'5 »tt® «Tft^ i at.i?wTa 

laif® aggrtTflm atiit *rf® a^cacf 
ifiat -sim aT«<’f9iJ a^ al Jt^TJ?'^f®a 

ai^f® I 'stta •a^ «[®jTasa! ai^a '«i®lTa^ (^la? aataa 
’®rf®tmwa ^"ipam ) ^t^tTr^ra f^« i 


»t^ 's fant^ , 


faisf^ 

«(^ejTaa caa ’ffe «raai «ffmtfa'5i 

fa’TO s 'stirttir 

fifaai 'iTi^rata (?ia ®Tfaa: 28W ca'®?aT?l, 1986 
< 5 am: «{aa—ISO'OO &Tan, fa^a; lio-oo 
fa: ar; (4) 'siafaaF 2000 mja mj atar® m i 

(a) ^tmra <4^ «j^ra af^®taa fw® m i 

(a) <afmtf»i®Ta cmm^Tfltira aaa ®Tfataa acar 
oi^ifa^ aia m i 

(a) «(af fatrsa f^ca ^ifama ai»i an ata i 

(«) tfjcatafmtw <«ai«fiT afaa? <«^faaa 
'afam atm i 

<aa^ c«a:ia l^al: ^’faffea, afla fa»l^ afaa?, 
ta-23, atari atarjas aff»rft®l-7C0(Xi6 
(crm : 55-0660 ) 

iF^af&a 

a^ fNm afaaa 


^5^ '2rc«rff^ 


«c«rff?« ^5fc^ '®fT*ri[i f%c*R 

^C'sfsf'® ws I '5(t*fll??l CfCI 

^T'5«I1, Wl»pf >I1^- 'Q T?t^ Clfi:»f W3T1 ?P^, wr®fr 
^1 «f£?r f®»i i(i I 

^cfisju nTfa*^1f^ 

4t^*rii ^•»nf I ^lit JTcsd ^t*T*rn3!i'« 

sfcn csnrs? c^?f iii'<i-s i 

cyci c?Tl WC5 sfr«T^ ^tn*iT'i(i 20"C-i3?i 

sn ar?r^® '=jf%n:^'^?r ’ifiisrf*! 2 f^. H.-ia>i (Per 

per million) **fTt^ ii|<* 7’5—8 

•n i(tc^ *!Tc^5 'stti’T 1 

ntf^ntf^^ n%^“i ’iixw^ '^■^, f4wfiaii, 

ar^tTfere ^r?i i 

^Tf:'® c^i ^1 

“C5f®l^ TTi'sca” >r's=!iTf^^ I “^itc'd- 

’’flTsTT^lT^” ^^^ ^t^f. ^5^5. (Luteinising Release 

Hormone)-tfliI '^‘1 I ^?lorf»r f*f$I^* 

JTPRC:?^ '®l'W C’^5 «T« cnT^fTl^l&fW^ «(<!«« 

(I) i«l^. uin. (Follicle Stimulating Hormone) 

vQ i£|^^. (Luteinising)-'^^ f^S*! 

(,nWC'5 ^f^'4«T 

'8 W!®=Hcx! 'sapTll^ 

^41'siH «««C'^''i*l 

'Q ’Qapt'5?t ^*1 I 'SSjT'sl cnT^ltC'S lii^ 

a)if • ^«sC’sr-‘i‘l '8 tsapTg^ '^^‘1 

c<f«ri mes «5fjR 

t[c^ ?c?r ^’$<For^ *1'^ ^1 i2(cirt^^ 

Jf *I1^' ’^r®Tf^^ 

afWilW 'art»ti5?:*l I f^l C'il'R WS;t*!n ^1 

«5fM ^ ^ 

tiff's tTl^ foFirT^^Tt’i 

'a;?»l 511 t CUSff^ ff^5l <«^5151 'S?‘l 

fCK5 I 

<5? ff^n i2t<^5R 5lt.5t6'9 Flic'S ?c®1 5I^®«(5I f^r^- 
• srii—fj^fif, c*n:—’rW’ti'rii 


f*T^»r Ti 5in:i?i "ifln 

i2fnitw5i 51^ 4jt5r»i wR ^ lilt's ^ 

^ «% ’fU'l 3T«^ 5Tr, ’»Tt^ 'stT^^'SHR ai^sR 

faRi'®«5 fec^fw'a fl^rr^ ftc^P 'a JiT^ 
cJTt ^*ni r9aF#i& fitr^is'l i 

■si’i^^rR iiflc^s ^1 c^ ^Tf^ ^1 5itf^5>fTf%!p 

eiwifi'-f f^nT^PP ^c?( 

'SI <3fW 'Sf^’if?'® I 'STt 5itW5i 

^•v^Ct'S fnll^^tflrs F. S. H. 'S L. H. 5nt^ 

-iflw «ft^»i fl^5i «^«i5i ’p?!! ?tr I 'i^'sirt? 

<2(t‘i1ftf's fn^i^&tfl -af^ <2injm I 

'Ei^’?t5i--'iif5 (iiJpfe >aff 
511 c9(C5p f^;’?'5 551 c^R ;iT*fi ffC5 5l5 m I «it5lir 
*11^1 5^#t5 '51R5P ^tew ) 'Sf's»ia?[‘l 



51IC55 <sH^ 'ai5^R 

--pi:5 'iic«p JTf^R JOT'S 'Sft'si^P 
1/4'' '5Rc^ I C5 GTfJi 5rrc^5 5^^ 

aff C*lT^^ 'STC^ C*i C^r*! STIC? 5153^5 CWCS 

nTl5 I .+ 2 5«.5ft55 sfTC^ll 5f? 

>I5»TCl!’*t1 ffC5 Rl't ^iSl 51R ii)5* 5T?«1C55l ftW 

ffR* 5frj5l^ fai'§'Sf 'SJ^il 5>5C»T 'Si C5 fact's 

^<515 C5l^ '^IR <Si^ C'!('Safi| ITT^' I 

7i*ai^_(i) i!Rt5 ^’{f5®Tc->r5 MHT^r if?( 

ffC5 ASIC'S 51 '^T^CS '®15 5[f^ I 

iii't 5ir^'3^)5'*lt551 G5fw«f5 f?n Kl^l 5Tt^l 

55;! »(?fC5 C’fT'P’ ^srfSR ^[C55 f^lR Rr 

(.^w cf«n ’iT^ ^ ‘X’ fsc^ m w-f 

[ <it#i «(t»[ *ft55 *5^ arl5i 3 



tft« 

[ 1^*1 few c ^ m ] 


1. “C>IW,feoiwt^ ’ 1895 CW wnn f 

a) f»rew5, b) ^Tf^TS, c) sflT^fw? I 

2. 1 f f^'® c^ nTf<r^ y 

a) b) c) 1 



3. fwr^ *f5f ’S^TTfl ^1 'stTf^T^ WCif^ ®T?r 3it»I ^— 

a) ?l&nr, b) c) 1^. f^. i5i . 

4. ewT^ wTirtni wftwiir »Ps«fH wsi ^ ? 

a) b) f^ECTtJT^l^Tf^T?, c) WlTt^nil I 

5. ff^lB 5»t?i fe^i ’TOf ?r»T cff^r 

a) WITST^CW^I, b) c) 

WDR I 


6 . JR ww^i «Tta?f ?«. f% ’nw y 

a) '=!Jt®lf^ei^ 1 , b) c) I 

7. 3JIs ^9T I 

a ' b) c) Jftf^ewT^ I 



8. 'sitCslR cm ’f**!? ^‘TT^ 5(1*1 fw ? 

a) §JTfm:i. b) WtsT^l, c) C*!JR I 

9 . 4 H*s f’rrew cf^fc® <Tre®i, C 5 ^ f? ^*n:w ? 

a) C&f^f^, b) *r^T*(» wT*f1, c) ‘4^*T- 

5(T§iwT(( fr5(*(f f*j3i I 

10. sf^f?n*i fifiR jw^nr c^ y 

a) %«rT»5 5^'pl, b) f«ni5( |CTt^, c) 5W1 i 




•73, •ta'i. cm—?r<'9i (743186) 24.*tai}‘ti 


C'StW ^ Wtvs-ssa^ 

1 . a^ f5rw&, 2. a ) ^if?, 3. c) f®. 1®. 18. i 4. b) fmt>Tt>t8tf^&T?[, 5 b) ®ii*sf3?!i 
6. a» 7. c) *rrr*RCWtW* 8. a) 8 jTfmi(, 9. c) f^, 

10. b) fmR I 
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^tw ^*( wc’f '8tc5( 1 ««rTC5( wt8Twri8 »iT*v>i fm *rlTt8l 5Pt8t® «er i f?3f 

mcl ®t?i ncm *rr5(T« ’ns *ra fm 1^ (R«p?e'Q^ ^ei 

c^TwreS ’(t<n ?[^-'^la R^I8TfT nmi ntl f?c® % jm <flt8 wm m ' 

f&J(8l fm *1?«? 491 ff I *fTtai 9T91 99 1 WT9 «rc9m*l® 9I99t9 

(2) WtWlfiOT’FC^r—’^Wl WtC9*rtSiC4 9® C9t4 49199 1 



ctfc^c*ft?5( ^ brsit^ 


^••n ^rfftrsT ^<>11 '»rr«Rii i 

CST’RiCf? 

f?raTftc??j c^ '*T?r f’P 

’^*nii f ^’rfm5®-fir?^if5ca?r ^ 

?'^5T ^tK C^ f^SBTif «?? ^«n 

^*ir$ c»tcsT 'ii’f ^Tc^T f»r. 

c«r^T»r ’rr<n. ^f^»iTi(l^"[, c^Tft mi, ^- 

siff?r, wfsTB® c^t^, wTwis ’^’(tfap '3f^C’*f5 

'si«nTn’P 

circ^c^rr^ '5’5pr ^ ■'?W'e ^ifir ^■\ \ ^rva^T^f 3'T»?5im 
JiTc^«i «rTtTr<rf^7 arf^T^'Q ^lTff?r 
Inf’S) f^. ^£iJi. c^Tc^nr ^(T*f i 1985 «i^Tc^ 

'2(f^Tcii:fi ’i5(’^4wir'!i'r ^f^'® ^?tr^ i <iit 

‘iftxiiwi ^c»j <ii5fifi> «f^"i 

I cif^ 'stirc^ ftssm BiiTft ^f^^Tc^Tfi 
w® f^rnr ^fTl f¥« c^T*>fT« 

f^. 'flii. cTtiirfr ift^i i4^f5^iT?r’s i 

«jf^ 

>T*TlT<r ^1 5(TsiT^fr 

srt JTvfsf^ n-^fri ^T5^ i '•rr’iiii ^?f«t®Tff^#*r 
'®'*fl f¥s-f^®n:^ frs(^T^^' 
af<rc'® ’itf'^ i 

’^»rjT<T3F ^Ti® ^«ri '®i‘(im «t*iT?tiT 

PcSt'fffjTcn® 'sm® 4c^^‘rnr ®wr ®t®cw 

cii»rcj(<i n^Tsf, 

nr^;Tp^ f^T^w, i!4a«fn c^T’TT'^-60->aii ?[prr®f^5f 
a%®T® ‘’5"*r#t^®‘i, «(4 '«r?- 

Mt^Tini m mn srr^® ce^T®, 

c3fc^& cBf^® cairf® '»JT^'9iTr^rw»m cw®, c^lts 
efin «r^ OTT'fe-m® c«fs(tti(&t^, »rfiitl- 

jffSpfjr *rr& '8 f*i^c&’Tsr cwcjflS’^ir, 
nartu® •if«‘?r ^^, at%® aer-R 

«in>rrfiw® ^Jt$TfB® 

®iam ." '3Tr«i^i "*i^ c^, 

'"f'fTta’f •rfsflf^ ^(»r5 aft#!? %at? 

vfl’flS ftca? >iwi #m 
flttasf fif I 'sTtrr®® ca’^aS ^3^ »i*r^ rr??*mr 


'»rcsi^«f?T?r ■^®T‘n c^l ac^, ^ca^ ^Ta csn^ a^ ^ai 
w cat ^a caa aw aiaaata ca afaa'®a ar? 
^df^a (faca*ft aftafta atcaF <*11®®! ‘fa’ a^) 
an cal cqaa'8 'araTcfa caca faaa i liiaaaTa f?R 
^a«tfaa araaTl aa)>a^ aata atait ata al i 
at^-ar^’raai ^tat c?ia«catfr=t 'staca ^sit alf^ sra’^^a 
acaffcaa i cat afaa'scaa laa ataat awa; 
’ata. Pi. afaata, faai c^^ft, uaa. cv. cata, «9a. 
uqa. ?'5, <5^5. fa. c?, ^a. >iia. fatf«f, fa. fa- 
atar5)p’1, Pf. a'?, uga. a’®, ca^. fa. cata, «®a. 

c?a. fa. fa. fatf^, >iia; f®. ujt&tf^, ’iia. <iia. fa^a 
aifa I 

'2tt^-atffa’5i ^a atataaa 4ff®afa®Ta acai's Psfa 
ca (Sjcat^iia® ara^i aca acaaata c?caa ata 
aTMl fat’sa ^av ‘fawt^fl’ aatal at? 'j^at? aa4 ata- 
fftaa ^ta fa^ta ^T?i atal arafhHsa «?ta fT?T'8 
'an aacat f-^ta fat?a 'tira ata^ apstfa’® 
ataf^ 1 f^fa 1906 f’^tcaf aaafsi faafaaitaa 
caw a?t4fa'8ta ^aa-isa-fa («iaa cai^itc? aaa) ata 
aata aa 1907 «r^ttar fata® ata i caatta 
f®fa eiTa att? f®-i a^a a^rtt^foa ajtata&ffc® 
=Fti5rsrt^'-! i 'saTtii caaa f^fa ttaap^wa ’atfa?’#! ’ 
’aajtaas'cisf. ca. feaatira atti? ataaal atat^sf, csafa 
fa. 15. ’ata ^taanta* cwta aata-ta ^itaii 
spat® c?caci?a usa's ca artatta 'Sta ?tt? «rrafa? 
ta’aa'e fanr^a i 1913 ‘g^ttaf f®p! c?ia f^a 
aFa^t®ta fal5 a^taw a^a ’aaitaal ’«aa i 
1914 '?i’%tcaf -at^t®!? fatfw '*tf4 ?aft®l faafaaitata 
a?t«ffa?ta cata ’aaita? at? fatata a^fR i ^ 
afat ’*tw ^a^®1 faafa’st^ia cat? atPra faafa?tata 
cata 5tt®faa wtatfaa Pta adfar aa i aaa 

< 2 taa faaa? ®?f f'sata ’fttt’f ft4f?5f i^^tPit® ’sa^fia 

^ « 

'aafta ^flfett® ?a i caattit «IT?, 'atta^tta, cata 
ajfa *jfafta atai atal fa®ti7fc?a ^ttataal a®ta 
3T®ta f?fa ^af^ ac®a i 

bfwtPfsp ataaata aftataiw a®atf® ^itaw 
ataaara iSa-'satt^a «itat«rfta®ta ’^fataip uftaa 
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’TtfiMj 'iUi »ttii #l 5ir^?i Ttn ^ ^ 

^TT? (?ntJ<l "«rtT ’rtc <5 f$ii 
%5TR '■^Tf*i ^Tr®r«'i iwf*i I 

f^RiT^ Ji?«fisp ’Tcwpc?? fiiw 9fm*i 
c*i-hFM5 ntsj^'Tl 5Rif|in5i I 

c^f^^TJa nsp i^cac^ I c^. w. «f)Ttii ^ 

»r*iTrfKt4« ( «iltt»iTc&T*i) ’HT?} cncnc^ i f5i.-i&.- 
3Ff^® ccttc? ^nta ni'fa 

'■insTt’ffp® I ^rrrrawt^i 

!•■•’( <« '«i^ c3TTc^»r fa[^ 

c?rn[T*?t«t ^5{rs«&fa '«dt'o facntt— 

^tr "sw TTm^, ^' 0 - 2 ,5T?'»nl-l, 

1967) 

“cn"i cfaR 

ia«p «Tr<i^ ^f»nptan '«rr*(T.c^ "SIR'S 

’T?T«irt< "^itfnrif ntilR ^ 1- -1914 

""TtR ^rfStJi c’^Tn cf eTR I 

. (SR’i TUP ?['eati ^"Ti 5« cn^ " 8 rRTc=» 

<rRr'» TRi ^TfsiJ? T 15 sfRRR =nf, ’r»^^ 
’TRl c^ ^ 

I oQ^c^p "sfR *nfT«ffwR «i«JTr«T^ 
%»R ?riR. "5f«faRc^ «pf^R «it^RR 

’TfOTRi '<H'«tn^ Rcarc^i 5 «s 'srrcw 'stjR’tR' 

"s^JdPTTl Rf«a «iNrrci^Ti "sifri^ 1 
VC^ ’®«fa[ f?r (%5 ’T®t?f 'aftr^-pWiT I 

'a’?rl OT ’rsta Raf*!^ c^'jr i cjt’TTr ^T^n T 15 
Ri:ifc?« iffc^r^ni RR^'»ffc«rrp;d "'P^rc'ssi 'dfRR’aR 
cspR «rRTw '0ip"a*^4 ^rc^^'il-R^i t«=PTf»r« i^t*T "si 
Rea'S Rc^cfa acaj *r®RRaa ^pae^ssi 1 ^raa 
c^TTT*^ ^ ""itc^fRpsf^statwa siTJil aawa sfcaail, 
"sR ’i^t'^-RI ^‘^1 ’Ta Rga^ cataR^ R»r TfRiiR” 

( ^fe.R.R-a ^c®Tcn "sttc^rf^^ ‘>2(RR;^ ^ f? Rfiro 
c»rRirR, -psT’ft'si, c»rc‘^aa-9, 10 ,11,1957) 1 
"ftcsf apTcaf^ ctfcaffitaTfsf geS-K 's m^R 
aaRTa R®R)cr 'iica'aTea cac^ c?aR 

-^aaR cacaRc9R 1 's^nca-a RaaR^ ^rw 

'•laa'fraa aR'®«>‘R"5i 51 * a^*T ^ w.^ ^r Ra’R aR 
■arRal cfcawraRcaa «fRca t f«R §eR '& srf^Rc's 
TiK «aJi 5 ^R Rwa •!« a^^Twa 'siar'aa cnai nfR- 
R«t;frwa lU'sia' <j«:^Rrr i "saa 


(RRffeR 'a '«rtcaR'Tr5RTi?a aai Rcf JiaiaaR- 
Rwtwa 5 a TUP acacfi aaai fawRRaT® 
«Ht*ilR»« I a?R Rainaa ca^ 'stal-’Rtr^ RR '«'®R 
astatfa, caiaR"® ? 5 nrefa f^R ca naa^aftcaf Ra- 
Rwtra cata acaa Ratal aeaa ^tc« "aa® -aata 
^saR Ri^ I Rucaa aitaRfei 'satcR ca, ^a"s 
aataa aantR, sntaR^ laat. "aTsta ara's RR 
aaRta "src^ uiatw aia’^'iR 

^caRcaa, ^a^l5 cwus 'aR ^rsatwa acaa'H asca- 
Ri»r igat >iiair*T acaaaf ^ bsR ascaReasi 1 ^aftn 
Ftiaa »d5 arRraa cataai iflav 's sfRtRr® atw 
^R 'SfR««l i£i aawa aiata a'®a RsH atR 
^1, ^ ^ atai ca ifiacaa «%ta a^ta^tca ae"?Ra 
'51 c’®i caaR aeaj^ caac^ cntaR 1 

'at’^Re^ ca ^awiRaF 'aTc^TRj^Rr'sta w 'ataat 
awR (ateaf aR%R^ ®TaTa RcatRata’ aal aa ) 
"sR ca R ¥a ac"® atta "si RR Rtw cara ^cac^a 1 
^ Tstatas t<ica ca RR ‘atca^Rap apR^f^’ ar? c^RR 
^ai acsrRi^f;^ ^ta "»rar^a ^ws a»T, R®Rlal 'sa 
atma aeaaal 's cacaa RRa aa^l Rea RaR"® 
"5m:»!T^R aaeaa laax. ^raasteaa "jR «{®Ta 
(RSTe® ca^ spacaa 1 R«. ^:eaa Raa, "©ta^a ^^f^a 
R®Ta "aRTfR, "sta^ Rwta ^‘NC^a ^'fRa a'® 
a^ a"? baatR"^ ^e^ ‘at^ s iS’-iJia 
®T?t'5Tat caT^a^ caRaRaa apt's 1^^, R« ReatRata’ 
aar® at cataiR "$1 < 4 aa's -aeata aeaj^ 'atew 1 "sR^la 
Rwta^eaa aeai 'saa's ca aaeaa *c^l 'afkaaa* ae? 
'se;^ R ai a^erpa i«aa Rea* caeaseat^a atRea 
cfca 'aeaRe^ta 1 

‘atea^Ra aR^Rl5’ a'?ta 'aart® fiteaRa'ta'S'i 
aitad aea RR aeaefa (;?: R atea^Ra aR^Rl5 
"ait's faaR afafa—atca'a "ait's ata^ta, a's-29, 

«j: 53-56, ewatfr, 1957), “■••Rwtcaa caR ?fna vs 
nRfa it®i oreaa .'a'tRRaf Ratea Rata-aj^Rcaf 
f^aaai spte® atata ata al 1 "a^aas ^aaa^a caca 
aaspR&i "aR's i Ri aKa^R«p ^a^Rfe 
?Rliii§ia«a aa !•••’ RR acae^a, feaaa%r c?ea 
atca®"^a "atc^a, R'« atea^Ra RR^Rfe caV 1 
^aTs caa'Sfae'® Rwla's Rwtatcaa bps RRa < 4 CBFRi 
atTR*. '■f'RtaR* c?'eai aa i cfeaa aaaiR caaaia "S’p-fe 
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^t3j I aiifirt^tw 5itr^ c-^t^i f^f , iifl's 
C«Pt*( ‘J'*n m I ■ilt'5 f^T^^ri 

<>fTH, '»I^'3: '9 ?(i«TaFtr>nr ^*(9 

I 'Bf'fjm ’T’? 

5T*‘?t9l%c5f '5i<>Tt«[i^^ 

I m ¥c»r ^^wrfa[«f JT?n?t®%5p 
ifnf «ff5frs mr‘iiTx ^«(i 

c«tc?» -5*1^5 ^ I f^f^i 5JWC151 c?»i«f^ 'itc?5 

'«rfa®'atif c^ '»rt'ft»i?4Tf?, jt‘n'^1 

^c?i?(«itc^'8 '*?< ’Tif 

Jiv'?N «tF^5T»15f si'Qsfrc'® f^rwT^cf? ^<m«( 

’fNT5 I ^fsTTsf iilni^ 

'5irrC’TTfJTW»IR?l ‘mew ss?Tmti(’-915 

JTR 5«5 I 9iif 'srg^ii ^tHfs 31"^^ 

esf^ 3Ttcti^f%^ ^fs(t5 vrk^ 5TKRI ^511 >TTew mt'O 

mt'® ^inw 

f.i{Tifi('5 'sitrsTt^iiil ^?C'a ‘itWJ? 

^?fC'® 1% mi's fmit® 

’ff»rf»r, ‘>rtnr^ mT-® ^tmtiJ’, 29, ’jll 53-58, 
CT^HTf^, 1963 ) I 

fa[C^ f5(>5(f?r'st5T5 'sigrai hatf^^ 
’fcw*ri ^ ?i^3f R ‘mR**! 'siiT'o 
(mR^f¥5f 

'Sfrt^o 'i|5T>rc?lTta’, ’f'«-27, <3:-155-160, ^fesT 1961 ) l 
nTAm*!!^^ msiTrf^r «ff^ af^jr^ 

JTsr^i i2r?f® f^fir 

1%C<ft5'^ I «rnf'9 «£| ‘f5R?f >> 

nf^’Ptir i '5f«fit*r<p 

‘jjtcw <a(jt>o 5|ft«T5t?r’ ‘Jftiw nf^rfii’ c?ct 5 
’TTO ^te^rlFsrH '(T?tl coir's 

‘JTTl^^f¥5P ’)pf^^fi(t5'-7 «lt?r'n R Stef'S 
mi m»fr^ c^Ftsi «iTc? ? 

art’iacm^^ ^i®rffi(s(t ?n;w5l r cmii 

fw»r ^11 m mfcf I 

<*111 hwtfip? « tfRpfan^ 

r^5t^ f^wr^l men 

I cmR~(l) ^SPR IFt^ esvn liim ¥t^- 

mm® «f^TwisRi 

nft’^i I (2) cFtmF»(^ *nrt< f^nnr miimmi i 


(3) ftwtenfl i%f®« ^4t=i wnfN^capr 

cirsiji i«i»rrR ®i»f'B^ i c^t^i m*? m 

51C& I 

'*^«fn*f^ mmcf5 cfR <re’i’?mi 

f«!ta rniRT'ff^ *if%^ «OTf«r, 
fijjft# r^-aiit^Rii «jRT«f4tm5l «r?f^ f^’nni 
aiw 'rntw '=(ir'9 ^TsiFt?i’-up t^c«fj{ I 
'Q 3imt^ ‘Riots’ 

v8 liiJT. R. cstTR? 

apnsJfi '»i»fit‘T’P «!i-<(st5 

f?nfe5r^ I 

1933 *i^TR f^wR fm’TR 

C^tfrmR^l ^«{Tt*R ^ ?ftRl ( 

c?r ) I R'ftinn 

¥r^5tTf¥«p ^mr^R =il anR^iw '»rRR? 

f^f^'® ^iiR mm^i I 'SJ^® <4? 

•jRnTiS '*R fim mf I 1938 ^i^TRi wmmi 
1^®R '=Jr*(t^“lR R. ^IB^R 

?if®?r 5Tme# ^lR1 ’®m C’fiai 

^irRjiTq *iif^ jrmrf 4^pfe ^tewm^ra 

I >4t^ 's^it'^ 

c55Tc«i^ m^r 19 'siTRTei^i \ 

tii?r*(?i 1940 c«rc^ 1944-t9ir ■jiwj FsR ®: 

Cs't^R fifR ftf^f^*, 44?. ^ps 

m«fR C41--? cb^'if ^w®T4 ^5TR'tx'6?r m’pi^ 

ctfe§ ?ftra R «ff^f^4i arr^r® c5%i 

miCSR I CJT^ RC& <441? ^R1 orC’R 41 'tRI 

^’ffaf®'® RTsi !%r 4jt4H 4i4r^ 'iRfemi 

ill I C^r^, f45R t^e^*l 

^1 SftiTR R, '=I|'® R^rsi ^*IR 

mnic^ 144? C44 ^e?!^ I <44fR C4, Jfljl- 

3IRJ t4^ 4Krt (R*i^r )-ui^ 

4P«n f4«T^4l 144 'SITR 'ePTS HRI SfT^lt^ 

c*nRr%5R I 1%« ^R ®?r§l 'stR jti vrI 

^R 'Xlf^’^R RR R'SIl JTl I '»l«ntmp 4^ 'S 

Rt f^RRfR stHlT® 

R*R 5F5R 'SlfW’f aRt*! I ^51 

C^R mfr Cajt§emi C5R I f^RTR 
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nfl«rri i2l6± 40) m — 
c 

cwTi «fn 200'Oi'5t?rt (nOg - ^w’fljc^nr'«?) I ^ir?[ 

‘wm’ •ffi’ffTv ^ I lii ’utnrrif 

*rfNl fsrft'^T^ 'srTf's c?tc&^ 
ft[*l I TW '®1 fsr uS’T?. *f^®1 C5r>5fl'« 

5c*T I ¥i;»i ’I’s vs 5Trr*fti:iir 

aic?fTC'® *TTt?R fit I 

♦fw fli^n fV'’(f<'si^oRr «r»qt*T’tF f^r. •ii’f. ’’ft'err®! 

'»rf?i'e c?t&’ f^n 

emit c^i ^T#t c^t^i^ iR ijR fit^ CJt>it;i 
tenT^f^'s I ^Rt mtt «ff5^iT*l 

(213±15)nj I '5l«fTr*T’P 'TT'emt^ ’»TC^?( ’Sf^ 

19^ <TfT#t®Tt( c^m*T of'eTl iR I 

'^«fjT*f^ ^8 c^^fl ’^T^-csui^ '« fJt^-C?t»H:itiT 5ts«(1 

faf I c?fcfe« 1^!tT^ JT^- 

««t^ CT>rt=tii m nfesf'sm fst^it ^ni%5tit 

C4tit mm cit^ I '5 i»oT‘i^ ‘tT'< RSI'S u^fi»ri'ittt 
'ff’PTil ’fl^fciat I 'SIRC5?5 ^IC^, ’^f'Sim? ^ICW 

'«t'crr*R? 's c^^l’tc^'s cattfisi * 5 ?i'?T?t 

c^'stn ^ I 

ta^KTR f«fit 1951 c^rrfrr® ^RjifTit 

Rf^fi9f^lT*I ^tcsttsni 'BT^M mffWit, 

‘...*TiHt^[SRf r^Tit 'stTsl'tl R ^tt 

*f?mn liiwTfsg ^1 -sttfii '5ir*iT« 'stf^a^i 
iptl'B’TTfiri f*iwtcat CH^SI 5fm«a 

'STtwl '»tT«f: I f^fl iti^it a^%?t^«m c»t 

TtiTRi '®tT*ttn it^ I ^rsi 

CJI^ ^«T<tii '5imi'STtftt'S w 

ill I 'Sitsill 5tt 'stT^tUftl m «RT^^ 

^S*ftf% Ptw*! RC^F '«rRlTTfif Rit 

‘cafm^’ 'SRfittir ijcsr cT'S'iii 15111 'rfti^^sR f^wfat 
(SF^f^Rt 'Stiwf^ m I la^^F fHn 

'«iTOw '■tawf^ ^r® *in^ ill (” 

'“TfiRii (fl^Rt 'ar«nm ^t*?? spry's csrrrw <|¥fe 
*r?hFRr ^Vl ^ I st>im fre'.R v«)l6 ^^t« 'SRt '»tt:=t^ 
'»rtw?t ^ I «rriral «tTc»r^ r, «f« 0 Tn^ ^ 
»T1RR:7&^'® ^^ilt5P fT^ aSTRt ^51% 
cmtfil l nc? f^fil ^TfsiR arc^IittW® 'B^’i'Hiat 
fmn «f?Rf iPT^ CRT? TOi 'Btt:^ f?f«Tt ^iltf?'5 
»rfw? litR nfR^i-fatft^T ?pr!tii I ^<1 ?it*m? 
«J|*P 1 > ^ElKCTtni ^ ^ •fpR WT^fit? f^ww^t 


f^®tit [ 38^ ??, 11«I*12«1 mrl 

f^’ffWTsrmr 15: ow. dfst irHSc cRtnt? tiwrs 
%? 1916 >« 923 ^ *15 nrp 

credit c? «i«aT*n? «t«R '»rt*r^ v*!T? sR^Tt:^ 
^iTtitfc^ fit^fsFtrTm ^?rr$ 3r?< ?:;t! 

«a vam arfR^^ w mifit tfT?«fi 

f|sri f?®Ta[ ejit fitew ?Tr*tTW ‘fl’fi® 

IWT? ftfS ( 7 itewr, 1973 ) filRffCSR I 

'»i‘riT'TT ^t??Trit ??«j3frir c?, »t?Tft>f 
Htf<TT?iT?, it^r^Rpti 3Tt?i 41^ ?f*irnt 

Fffe® CRT? filR ’lIT^I ’SI* spcail 1 ’®l«m*Tf Bl|t*iT»riT? 
's JTT?i c»i^ ’5R ?’^f?wtit sif^c?^ (r®«rft?®T? 
^<Ttt nR?«n 's? ^Rit I ?if<r^ 'siTr, 'sr«oT*f^ 
Rlt*fT?lT?^ «»Pi ^^Rfit?Toi? f?®T8R atoR 

Sl*^ aPRil ! 'ai«at®R ?=? ^ ?JTntR fitf^'® ill 
^'s?t? ^^iT’Tsp 5t:tt*rt‘ijTR? ^rrmi ar^Tft^ ?? 1% 1 
nR ^ ?Tft?T:t frssRft Petrzhak 'Q Florov 
^TCBF? C-T^?? ^it I 

<nrr’^ 's ’btr? fitw*! 

’ic’rtt^w? ’>tc»n ‘cm-c^T? •^' ^ I 
'*T?^ TR^TT? ’TlRftRlTncqiS’F >8 f??sr-35f^1 
'»iT?ii sf?*! '8 ’?f5n •ff?irr*f ^ 

ST«? ?RR I 

cmaRTipit sirmf? 

?iwi f?i:"i? ap?'® I ^5riT»t^ ^fir?? 

Tt^R? ^etitT? c?'6?i, ^f«R?-‘?roc <sr?f^ 
file? C? *1? 'ift^ ^t^Rit CfRWRt?it CBRflWit 
?3mrif (?TRtt^f*i^)'s ^?«Tirr<^f^? (?TRtf?^) 
^sfflfC'® Csr^f^C’F ?Tl«fI1 ’Hr® <5?^ ’it? nTHTTR 
iiiE.srn?’® ??r51 is ?JTfftt?'« f®fit ifR??! 

m C^fRif I 

?t^ c?T?j, c?c?aRt?cit? m?«rt? ’Fti ?»rr5 esm 
(m\ H? ?T? 4?* 'SI »rrRj?'8 ti^r «q5F<ri ?t?Tf| 1 
spin ?c»i c»i? ?f?fi I f^fii 'it? 

«r?ir?R ?’^®Tif mffRR, '.f?»t:t l5?f 

’T®. it? I iS? apRTlf^ Tt?t?Tf?:’?^1 

RTR I t?wifiR ftvNt?!? <s^f6 t?flf??' 

R??!^? ?T%T3 ipr® mr ^ri’rrit WTat?T?T? SIR '®f? 

f?|5l srr^T ?t?r®^ '»rr? m 

apiff^R? fR (’ '5T?r5 f?5Brat6#T? srefvsT?! 

cmatWRitR HT? RtW 01 ?F?T«Sr ?t3t 

?t’'n;*r ff^RrPTRf ’I'm cft?st \ 




